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PREFACE 

It  is  probably  needless  to  say  that  the  Publication 
Committee  does  not  assume  responsibility  for  the  differ- 
ent views  and  statements  advanced  by  the  authors  of  the 
various  articles  and  reports  in  this  volume. 

The  Committee  desires  to  express  its  thanks  to  the 
publishers  of  the  following  journals  for  the  free  use  of 
sundry  cuts  and  plates  for  illustrations  of  articles  al- 
ready published  by  them,  and  reprinted  here :  The  New 
York  Medical  Journal,  The-  Philadelphia  Medical  Jour- 
nal/The Journal  of  Cutaneous  and  Genito-Urinary  Dis- 
eases, The  Journal  of  the  American  Medical  Association, 
and  Medicine. 
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CYSTICEECUS  CELLULOSAE  OF  BRAIX 
AXD  vSPlNAL  CORD. 

I.    B.    DIAIMOXD. 

The  relation  between  the  common  bladder-worm  of  the 
pig,  or  cysiicercus  ceUulosae,  and  the  hook-bearing  tape- 
worm that  infests  the  intestines  of  man^  known  as  tenia 
solinm,  was  not  recognized  nntil  1853,  Avhen  Kiichen- 
meister  first  called  attention  to  the  resemblance  of  the 
bladder-worm  head  and  the  head  of  the  tenia  solium.^ 
His  observations  Avere  soon  corroborated,  mainly  on  ex- 
perimental grounds,  by  Leuckart,-  Haubner,  Van  Bene- 
den  and  many  others'* — that  the  eggs  of  tenia  solium, 
when  introduced  into  the  stomach  of  the  pig,  by  feeding 
pigs  with  ripe  segments,  develop  into  the  familiar  blad- 
der-worm (measly  pork) — and  that  the  latter  is  the 
larval  form  of  the  above  tenia.  Furthermore,  the  life 
cycle  of  this  parasite  is  (•(tmitlctcd  by  the  metamornhosis 
of  the  111 addm-- worm  into  the  adult  tapeworm,  when  the 
bladder-worm  is  taken  into  the  stomach  of  man  and  in 
a  few  of  the  lower  animals.  The  knowledge  of  its  life 
history  is  of  considerable  importance,  since  the  larval 
stage  of  this  worm,  as  is  well  known,  is  also  capable  of 
developing  in  man,  and  at  times  producing  serious  re- 
sults, especially  when  the  cysticerci  are  siti;ated  in  the 
brain,  eye  and  heart  muscle. 

Leuckart  divides  the  life  history  of  the  tapeworm  into 
five  stages:  1,  the  six-hooked  embryo;  2,  the  bladder- 
worm  or  cysticereus  cellulosfe;  3,  the  tapeworm  head 
without  joints  (scolex)  ;  4,  the  proper  chain-like  form 
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(strol)ila)  ;  and  5,  finally,  the  isolated  sexnal  animal, 
segment  or  proglottis.  Practically  two  stages  only  are 
considered,  the  larval  and  the  adult.  Starting  with  the 
adult  tapeworm  in  the  intestine  of  man.  the  infection 
with  the  larval  form  and  its  mode  of  development  in  man 
is  ln"iefly  as  follows :  The  ripe  eggs  or  six-hooked  em- 
bryos escape  from  the  uterus  of  the  segment  and  pass  out 
with  the  excreta,  or  segments  may  break  loose  from  the 
worm  and  then  pass  out  with  the  excreta.  A  person  may 
soil  his  hands  with  the  eggs  by  handling  the  segments, 
and  afterward  swallowing  them,  or  they  may  gain  access 
through  contaminated  water.  vSelf-infection  may  also 
take  place.  The  segments  may  be  carried  into  the  stoin- 
ach  by  reverse  peristalsis.  On  arriving  in  the  stomach, 
the  embryos  bore  their  way  through  the  walls  of  the 
stomach  by  means  of  the  six  little  hooks  and  wander  to 
the  muscles,  or  penetrate  a  blood-vessel,  and  may  then 
be  carried  to  various  organs  of  the  body.  The  embryo 
loses  its  hook  when  it  come  to  rest,  increases  in  size  and 
develops  into  a  round  bladder-worm  or  cysticercus.  Dur- 
ing its  development  it  may  become  encaj)sulated  by  con- 
nective tissue  of  the  host,  as  a  result  of  reactive  inflam- 
mation. A  fidly  developed  bladder-worm  consists  of  the 
future  tapeworm  head  (scolex)  with  its  suckers  and  row 
of  hooks.  The  head  is  formed  in  an  iiivagination  of  the 
cyst  wall.  The  V. hole  process  of  formation  is  estimated 
as  from  ten  to  eighteen  weeks.  The  bladder-worm  is 
capable  of  living  for  years,  but  as  a  rule  it  undergoes  cal- 
careous degeneration  when  the  cyst  becomes  quite  old, 
resemblijig  on  examination  a  cheesy  tubercle. 

As  to  the  frequency  of  cysticercus  celluloste  in  Amer- 
ica— it  must  indeed  be  a  rare  disease.  Stiles,*  who  is 
an  authority  on  the  subject,  calls  attention  to  the  rarity 
of  tenia  solium  and  its  larval  stage  (cysticercus  cellu- 
losjp)  in  .'Vmcrica.  not  oidy  in  man,  but  also  in  the  hog. 
1  have  collected  only  eight  cases  from  American  litera- 
ture.    The  first  case  seems  to  have  been  reported  by 
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Schilling^  of  New  York,  in  1857.  The  patient  was  a 
German  woman,  31  years  of  age.  She  had  epilepsy  for  a 
number  of  years,  and  other  nervous  symjjtonis.  On  post- 
mortem examination,  numerous  cystieerei  were  found  in 
the  brain,  and  several  in  the  heart  muscle.  In  five  cases 
the  parasite  was  present  in  the  eye.  Reynolds^  of  Louis- 
ville reported  one  case  in  1871 ;  Kipp'^  of  Newark,  N.  J., 
one  in  18'7(),  and  C.  S.  TurnbulP  of  Philadelphia  a  case 
in  1879.  The  other  two  cases  quoted  by  him  were  re- 
ported, one  by  Calhoun  of  xVtlanta,  Ga.,  in  1878,  and 
the  other  by  Morton  (Philadelphia?),  in  1870.  Osler^ 
mentions  a  case  in  his  "^'Practice  of  Medicine"  which 
came  under  his  observaticm;  the  cystieerei  were  present 
in  the  subcutaneous  tissue.  Recently  a  case  was  reported 
by  Cattell  ]}^  the  patient  was  thought  to  have  died  of 
hydrophobia — a  few  cystieerei  were  found  in  the  brain. 

The  case  now  to  be  reported  was  that  of  a  married 
woman,  white,  aged  31,  a  native  of  Germany,  residing  in 
Cook  County,  Illinois,  for  fourteen  years,  and  admitted 
to  the  Cook  County  Hospital,  Chicago,  on  Oct.  22,  1898, 
in  the  service  of  Dr.  Blouke.  At  the  time  of  admission 
the  patient  was  unconscious,  and  the  following  history 
was  obtained  from  tlie  relatives:  Menses  began  at  16; 
regular,  but  accompanied  by  more  or  less  dizziness;  was 
married  at  age  of  21,  but  never  became  pregnant.  She 
always  had  ''fits"'  at  the  time  of  the  monthly  sickness, 
and  they  have  become  more  severe  during  the  last  ten 
years.  These  attacks  could  always  be  foretold  and  the 
patient  would  remove  her  clothing  prejiaratory  to  the 
attack,  which  would  last  for  five  to  ten  minutes.  After 
the  convulsion  she  would  remain  in  bed  for  about  eight 
days.  On  Octol)er  20  she  became  frightened,  and  recog- 
nizing the  oncoming  of  a  convulsion,  went  to  bed.  After- 
ward the  convulsions  continued  quite  constantly  at  inter- 
vals of  half  an  hour,  and  during  that  time  she  had  taken 
no  food  or  drink.  The  eyelids  were  partly  closed,  pupils 
contracted,  supraorbital  rellex  absent.     There  was  labial 
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stertor,  lips  and  tongue  dry.  At  intervals  there  were 
marked  spasms,  but  no  screaming  and  no  vomiting.  On 
catheterizing  a  small  quantity  of  urine  was  obtained, 
which  showed  abundant  albumin,  but  no  sugar;  a  few 
hyaline  casts.  The  convulsions  continued  until  death, 
which  occurred  Oct.  23^  1898.  The  clinical  diagnosis 
was  uremia.  The  post-mortem  examination  was  made 
by  Prof.  L.  Hektoen,  the  following  day,  and  he  kindly 
furnished  me  the  following  notes,  with  the  above  clinical 
historv : 


Figure  1. 

Anatomic  fliarinofiifi. — Cysticcroiis  oolliilosir-  of  brain  and 
spinal  cord:  adhesive  pleiiritis;  bronchitis;  bronchopneumonia: 
menstruation:  lymphatic  constitution  (persistent  thymus,  en- 
Larjjed  intestinal  follicles)  :  parovarian  cyst. 

The  rreneral  nourishment  is  {i^ood :  rifjor  prominent;  lividity 
posteriorly.     The   abdominal    cavity  is   empty,   lininc   smooth: 
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pleural  and  pericardial  cavities  are  empty;  there  are  some 
fibrous  adhesions  over  the  left  upper  lobe.  Tongue,  pharynx 
and  esophagus  normal:  thyroid  gland  of  ordinaiy  size;  thymus 
gland  present  in  the  form  of  a  mass  of  fat  tissue,  which  cor- 
responds to  the  thymus  in  shape  and  size  and  which  contains 
quite  extensive  islands  of  glandular  tissue.  The  lungs  float 
and  crepitate.  In  the  right  lower  lobe  is  a  small  grayish-red 
area  which  is  solid  and  granular,  and  around  which  the  bronchi 
contains  pus.  The  peribronchial  lymph-glands  are  normal.  The 
heart  is  normal  as  to  its  internal  lining.  The  flesh  is  rather 
flabby  and  loose;  weight  300  grams.  The  coronary  vessels  and 
aorta  are  smooth.  The  spleen  weighs  150  grams,  capsule 
smooth,  cut  surface  red,  rather  soft.  The  kidneys  weigh  300 
grams,  capsule  free  except  over  small  areas,  color  red,  cut  sur- 
face moist,  cortical  markings  distinct ;  in  the  center  of  one 
pyramid  is  a  whitish  area  as  large  as  a  grain  of  wheat.  The 
liver  weighs  1375  grams,  surface  smooth,  yellowish  red;  con- 
sistence normal,  lobular  markings  rather  indistinct.  The  bil- 
iary apparatus  is  normal.  The  pancreas,  stomach,  small  and 
large  intestine  are  normal,  except  that  in  the  lower  part  of  the 
ilium  the  Peyer's  patches  show  rather  prominent  follicles.  The 
bladder  and  urethra  show  no  changes.  The  uterus  presents  a 
virgin  os;  in  the  cavity  is  a  loose  mass  of  blood.  In  the  center 
of  the  right  ovary  is  a  mass  of  clotted  blood,  2  em.  in  diameter, 
red,  and  in  places  adherent  to  the  smooth  walls  of  the  cavity  in 
which  it  lies.  In  the  right  appendage  is  a  parovarian  cyst  as 
large  as  a  hickory  nut.  Tlie  serous  surfaces  of  the  pelvic 
organs  are  smooth.  The  scalp  and  skull  show  no  changes.  The 
dura  is  adherent  to  the  jiia  at  several  small  areas,  on  account 
of  the  presence  of  rather  small  cystic  bodies  between  the  two 
membranes,  the  bodies  being  lightly  adherent  to  both. 

The  brain  weighs  1250  grams.  (Fig.  1.)  Scattered  over  the 
entire  surface  are  smaller  and  larger  globular  cysts  with  clear 
contents  and  thin  wails,  as  well  as  shrunken,  yellowish,  ir- 
regular, granular,  smaller  masses.  These  cysts  and  masses  are 
imbedded  in  the  ceiebral  cortex,  having  made  for  themselves 
distinct  depressions,  clothed  with  pia.  in  which  thej'  lie  loosely 
or  slightly  adherent.  The  largest  of  these  cysts  measure  2  cm. 
in  diameter.  There  are  perhaps  ten  or  fifteen  such  masses 
scattered  over  the  right  occipital  lobe.  They  also  occur  on  the 
internal  surface  of  the  two  hemispheres.  The  subdural  space 
of  the  spine  contains  several  flat,  grayish,  oval  or  rounded 
masses,  similar  to  those  on  the  cerebral  surface.  These  are 
present  in  considerable  numbers  throughout  the  entire  spinal 
stil)dural  s|)ace. 

Additional  Xoto. — Thore  are  six  granular  bodies  at- 
tached to  tlie  inner  surface  of  the  dura.  The  adhesion 
of  the  dura  to  tlie  pia  is  .<een  especially  over  the  parietal 
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and  occipital  lobes,  and  to  a  slight  extent  over  the  left 
frontal  lobe.  The  fissures  of  the  brain  are  obliterated 
by  adhesions  of  the  arachnoid  and  pia,  which  are  thick- 
ened, opaque  and  grayish.     The  blood-vessels  are  dis- 


Figrure  2. 


Figure  3. 

Fignres  2  and  3  are  brain  sections  showing  cysts  in  cortex  and  numer 
ous  calcareons  bodies  in  basal  ganglia. 

tended  with  dark  Ijlood.  The  surface  of  the  convolutions 
is  somewhat  fiattened.  The  smaller  cysts  are  usually  sit- 
uated  in  the  fissures  and  sulci,  while  the  Inrtrer  ones, 
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which  have  made  deep  depressions  into  the  cortex,  may 
extend  throughout  its  entire  thickness.  On  puncturing 
one  of  the  medium-sized  cysts,  the  contents  is  easily  re- 
moved, consisting  of  an  elongated,  curled-up,  hard  body 
and  enclosed  by  a  yellowish,  delicate  membrane.  The 
smaller,  irregular,  grayish  masses,  on  section,  are  filled 
with  a  cheesy  or  calcareous  substance,  surrounded  by  a 
thick  wall  of  connective  tissue.  There  are  seven  cysts 
over  the  right  superior  frontal  convolution,  from  1  to 
2  cm.  in  diameter.  Several  smaller  masses  are  scattered 
over  the  right  middle  and  inferior  frontal  convolutions. 
Two  cysts  2  cm.  in  diameter  are  situated  on  the  right 
middle  frontal  convolutions,  four  in  the  left  precentral 
fissure,  and  several  smaller  masses  in  the  left  inferior 
frontal  convolutions.  They  are  not  so  numerous 
over  the  parietal  lobes,  but  are  quite  large  and  situated 
near  the  fissure  of  Eolando,  more  pronounced  on  the 
right.  Several  bodies  varying  in  size  from  a  pea  to  2 
cm.  in  diameter  are  situated  in  the  fissure  of  Sylvius  on 
both  sides.  The  temporo-sphenoidal  lobes  are  less  in- 
volved, the  bodies  are  present  especially  over  the  inferior 
convolutions.  A  number  of  the  cysts  are  scattered  over 
the  base  of  the  brain.  One  body,  2  cm.  in  diameter,  is 
situated  to  the  right  of  the  optic  nerve,  making  a  deep 
depression  in  the  frontal  lobe,  and  another  behind  it, 
below  the  optic  tract,  surrounded  by  adhesions.  (Figs. 
2,  3.)  Sections  througli  the  interior  of  the  brain  expose 
to  view  several  dozens  of  these  cysts.  They  are  most 
numerous  in  the  cerebral  cortex  of  the  frontal  and  occip- 
ital lobes,  and  especially  of  the  right  hemisphere.  They 
vary  in  size  from  that  of  a  pea  to  a  large  cherry.  The 
smaller  masses  are  calcified  and  surrounded  by 
a  connective-tissue  capsule.  These  smaller  masses  are 
also  scattered  throughout  the  white  substance, 
in  the  basal  ganglia,  optic  thalami  and  corpus 
striatum.  A  cyst  the  size  of  a  small  cherry  is  situated  in 
the  posterior  and  ]nwvv  portion  of  tlie  corpus  callosum, 
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making  an  excavation  for  itself.    Another,  which  is  long 
and  thin-walled,  is  in  the  right  frontal  lobe. 

Spinal  cord. — The  dnra  is  adherent  at  many  points  to 
the  pia.  Over  the  anterior  surface  of  subdural  space  are 
scattered  a  number  of  flat,  calcified,  oval  masses,  more 
numerous  in  the  dorsal  and  lumbar  regions,  imbedded  in 


Figure  4.— «,  Tapeworm  head;  6,  hooks;  c,  suckers;  rf,  foldg;  c,  cyst 
wall;  /,  capsule  of  granulation  tissue;  ;/,  giant  cells;  /(.calcareous  bodies. 

the  pia,  averaging  \  cm.  in  diameter.  Those  in  the  cerv- 
ical region  are  small,  somewhat  larger  than  a  pin's  head. 
The  posterior  subdural  space  contains  but  a  few  of  these 
masses,  in  the  lumbar  and  dorsal  regions. 

Histologic  examination. — For  microscopic  study,  sev- 
eral cysts  were  removed  from  the  brain,  dura  and  spinal 
cord,  imbedded  in  celloirliu.  and  sections  stained  with 
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hematoxylin  and  eosin,  Van  Gieson,  etc.  A  globular  cyst 
containing  a  somewhat  elongated  calcareous  body  was 
punctured,  laid  open,  flattened  between  two  slides,  which 
on  examination  with  the  low  power  revealed  several  rows 
of  hooks  and  the  suckers  of  a  tapeworm  head. 

Cysts  of  dura  (Fig.  4). — In  the  center  of  a  longi- 
tudinal section  an  elongated  body  is  seen,  resembling  a 
tapeworm  head.  Several  hooks  can  be  made  out,  and 
beneath,  on  either  side,  are  two  suckers.  The  head  arises 
by  a  kind  of  neck  or  base  from  the  cyst  wall,  by  which  it 
is  surrounded.  The  inner  border  of  this  wall  is  thrown 
into  numerous  folds,  traceable  to  the  sides  of  the  head. 
The  cyst  wall  is  greatly  thickened  and  has  undergone 
calcareous  degeneration.  From  the  appearance  and  j:?osi- 
tion  of  the  head,  it  would  seem,  according  to  Leuckart.^^ 
that  the  head  has  protruded  from  its  original  position, 
and  pushed  itself  into  the  cylindric  body.  The  inner 
surfaces,  formerly  external,  come  in  close  contact,  unit- 
ing and  forming  a  solid  mass,  while  the  cl^ticular  coat, 
mentioned  above  as  folds,  lies  external.  Scattered  every- 
where throughout  the  body  and  cyst  wall  are  numerous 
calcareous  bodies  of  various  sizes,  resembling  ova  and 
staining  deeply  with  hematoxylin.  The  whole  cyst  is 
enclosed  by  a  connective-tissue  capsule,  composed  largely 
of  granulation  tissue.  Lying  next  to  the  cyst  wall,  the 
tissue  is  fully  formed  and  mostly  fibrous  in  striTcture, 
throughout  which  are  scattered  a  large  number  of  vari- 
ously shaped  giant  cells.  Besides  the  giant  cells,  the 
cells  of  the  tissue  are  of  two  kinds :  1,  small  cells  with 
deeply  staining  nuclei ;  and.  2,  larger  cells  with 
vesicular  nuclei,  which  stain  lightly  and  in  shape 
are  either  oval,  spindle-shaped  or  oblong.  Here  and 
there  through  the  tissue  are  seen  the  remains  of  obliter- 
ated larger  and  smaller  blood-vessels.  (Fig.  5.)  The 
giants  cells  are,  as  mentioned,  situated  in  the  fully- 
formed  fibrous  connective  tissue,  and  are  most  numerous 
next  to  the  cvst  wall.     Others  lie  witliin  the  cvsts,  or 
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partly  within  by  shoots  of  their  cytoplasm.  They  vary  in 
size  and  shape.  Some  are  round  or  oval,  others  spindle- 
shaped  and  irregularly  oblong.  Man}^  of  the  giant  cells 
have  quite  a  large  number  of  nuclei,  which  stain  deeply, 
are  rich  in  chromatin,  oval  or  spindle-shaped,  and  fill 
completely  by  their  numbers  the  protoplasmic  masses. 
In  others  the  nuclei  are  less  in  number,  stain  poorly,  are 
swollen,  elongated  and  vesicular,  and  are  irregularly 
scattered  or  concentrically  arranged  around  the  per- 
iphery. A  deeply-stained  nucleus  may,  however,  be  seen 
among  them.    In  the  last-named  cells  there  are  evidences 
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Figure  5. 
No.  2. — A  giant  cell,  with  irregular-shaped 
nuclei  collected  in  masses  and  evidently  sep- 
arating.   1-12 oil-immersion;  hematoxylin  and 
eosin. 


No.  1. — Giant  cell,  nu- 
clei rich  in  chromatin 
and  arranged  to  long 
axis  of  the  cell.  1-12  oil 
immersion;  hematoxy- 
lin and  eosin. 

of  degeneration.  The  protoplasm  is  occasionally  vacu- 
olated and  stains  faintly  with  eosin.  The  degeneration  is 
more  marked  in  tliose  cells  lying  within  the  cysts.  There 
are  giant  cells  apparently  separated  into  protoplasmic 
masses  or  in  the  act  of  fusion.  Many  of  the  smaller- 
celled  masses  lying  in  the  connective  tissue,  having  deep- 
ly and  lightly  stained  nuclei,  resemble  remains  of  giant 
cells,  their  protoplasm  blending  with  the  surrounding  tis- 
sue.    It  woidd  here  be  proper  to  state,  since  Hoktoen^-' 
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has  called  our  attention  to  the  fate  of  the  giant  cells  in 
healing  tuberculous  tissue,  that  they  undergo  progres- 
sive changes  and  separate  into  small  living  cells,  and 
which  he  further  demonstrated  experimentally  in  the 
rabbit's  eye.^^  It  would  therefore  suggest  from  the  gen- 
eral appearance  and  arrangement  of  the  giant  cells  here 
described,  that  the  majority  are  undergoing  a  like  fate. 
This  statement  I  believe  is  justifiable  for  the  reason 
that  the  giant  cells  are,  as  a  rule,  well  preserved,  while 
the  surrounding  tissue  is  quite  old;  that  their  nuclei  are 
rich  in  chromatin,  become  elongated  and  arrange  them- 
selves to  the  long  axis  of  the  cells,  and  that  small  proto- 
plasmic masses  seem  to  separate  from  the  giant  cells  and 
become  enclosed  by  the  surrounding  tissue. 
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No.  'i.—A  degenerated  giant  cell ;  nuclei  swollen,  among  which  are 
seen  deeply-stained  nuclei.    Hematoxylin  and  eosin. 

Transverse  sections  through  a  small  cyst  imbedded  in 
the  cerebral  cortex  and  lying  partly  within  a  sulcus  sur- 
rounded by  pia,  show  the  cyst  completely  degenerated. 
It  is  filled  by  a  calcareous  or  cheesy-like  substance,  and 
encapsulated  by  a  thick  wall  of  fibrous  tissue.  Lying 
next  to  the  cyst  and  embedded  in  the  fibrous  tissue  are  a 
small  number  of  giant  cells.  Surrounding  the  capsule  is 
a  zone  of  granulation  tissue,  composed  largely  of  small 
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round,  deeply-stained  cells^  throughout  which  are  seen 
various-sized  eapiUaries,  with  somewhat  thickened  walls. 
This  tissue,  which  is  identical  with  the  pia,  is  adherent  to 
the  cortex.  The  change  in  the  cortex  is  that  also  of  a  re- 
active inflammation.  It  is  extensively  infiltrated  with 
small  round  cells,  while  next  to  the  pia  it  is  distinctly 
fibrillar.  The  blood-vessels  are  congested,  and  their  walls 
thickened  and  infiltrated  with  small  round  cells.  The 
lumen  in  others  is  obliterated.  The  changes  of  the  gan- 
glion cells  are  those  due  to  pressure.  Some  have  lost 
their  outline,  the  nerve  processes  have  disappeared  and 
their  nuclei  are  swollen.  In  others  proliferative  changes 
are  present,  the  nuclei  stain  deeply,  and  there  may  be 
more  than  one  nucleus  in  a  cell. 

An  examination  of  sections  of  another  somewhat 
larger,  globular  cyst,  with  clear  contents  and  also  taken 
from  the  cerebral  surface,  shows  no  head  or  hooks.  The 
center  is  divided  into  several  smaller  cysts,  throughout 
which  are  scattered  a  number  of  calcareous  bodies.  The 
cyst  wall  consists  of  two  layers,  an  outer  cellular  attached 
to  the  capsule,  and  an  inner,  fibrillar,  delicate-like 
membrane. 

Compound  cysts,^*  like  tiiis  one,  have  b.'en  reported 
quite  frequently.  They  usually  are  irregular  in  shape, 
and  heads  are  but  rarely  found — C.  racemosus  of  Zenker, 
who  first  described  them. 

Spinal  cord. — The  central  canal  is  obliterated,  and 
around  its  position  are  scattered  a  number  of  round, 
deeply-stained  cells.  The  blood-vessels  of  the  gray  and 
white  matter  are  distended  with  blood,  and  their  walls 
are  thickened.  The  ganglion  cells  as  well  as  the  nerve- 
fibers  of  the  white  substance  are  normal.  The  smaller 
and  larger  blood-vessels  of  the  pia  mater  are  congested, 
more  like  thrombosed.  Around  many  of  the  blood-ves- 
sels are  collections  of  small,  round  cells.  To  one  side  of 
the  pia  is  seen  one  of  the  oval  flat  masses.    It  is  dense 
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and  homogeneous,  and  throughont  are  scattered  a  num- 
ber of  nuclei. 

Sections  of  the  thymus  show,  on  microscopic  examina- 
tion, a  number  of  follicles  imbedded  in  fat  tissue.  It  is 
composed  of  closely-2:)acked,  deeply-staining  cells.  Many 
blood-vessels  are  scattered  throughout  these  islands,  and 
in  the  fat  tissue.  They  are  greatly  distended  with  blood 
and  contain  quite  a  large  proportion  of  leucocytes.  The 
larger  vessels  in  the  fat  tissue  are  thickened  and  some 
evidently  contain  thrombi,  which  are  organizing. 

Summary. — It  is  evident  from  the  foregoing  that  we 
are  here  dealing  with  a  long-standing  infection  from  the 
larva  of  tenia  solium.  While  it  is  impossible  to  say  how 
long  the  cysticerci  have  been  present  in  the  brain,  we  may 
infer  from  the  clinical  history,  as  well  as  from  the  exami- 
nation of  the  cysticerci,  that  it  is  of  at  least  twelve  years' 
duration,  if  not  longer.  'Cases  have  been  reported  where 
the  bladder-worm  has  caused  cerebral  disturbance  for 
fifteen  j'-ears.  Marchand  reported  a  case  of  over  ten 
years'  standing.  In  what  manner  the  ova  gained  en- 
trance in  this  case,  I  am  unable  to  say.  There  is  no  his- 
tory of  tapeworm.  I  question,  however,  whether  the  in- 
fection is  of  American  origin,  for  the  reason  that  the  con- 
vulsions began  when  she  was  16,  four  years  before  she 
came  to  this  country.  Besides,  the  few  cases  reported 
were  mostly  in  Germans. 

Furthermore,  Stiles  states^"  that  he  has  yet  to  see  a 
"pork*'  tapeworm  of  American  origin.  He  believes  those 
cases  reported  in  the  literature  as  tenia  solium  are  really, 
from  the  general  descriptions,  the  "beef"  tapeworm — 
tenia  saginata. 

I  believe  we  may  safely  conclude  that  the  convulsions 
are  the  result  of  the  constant  pressure  and  irritation  of 
the  cysticerci  on  the  brain,  and  which  (finally)  caused 
death ;  that  the  cysticerci  acting  as  foreign  bodies  pro- 
duced a  chronic  reactive  inflammation  of  the  brain  and 
meninges;   and.   finally,    that    the    giant-cells    formed 
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around  tliese  bodies  particii^ate  in  the  formation  of  the 
capsules., 
:\lay  8,  1899. 
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SOME     OBSEEVATION^S    UPON    THE     MOTOR 
SPIT^AL   GAXGLION"   CELL. 

:\rARTTN    H.    FISCHER. 

It  is  the  object  of  this  paper  to  set  forth  some  of  the 
resnlts  obtained  from  the  study  of  the  motor  ganglion 
cell.  The  material  employed  was  the  human  spinal 
cord,  and  the  spinal  cord  of  the  white  rat  and  dog. 

Upon  the  use  of  methylene  blue,  thionin,  bismarck 
brown,  safranin  0,  fuchsin,  hematoxylin,  carmine, 
eosin,  acid  fuchsin,  orcein,  and  their  combinations,  I 
have  found  that  the  spongioplasm  of  the  cell  body  has 
a  honeycomb  structure.  It  is  seen  as  a  network  vrith 
nodal  thickenings.  It  is  amphophilic.  The  claim  of 
Ewing  that  it  is  visible  in  specimens  stained  by  methyl- 
ene blue  is  supported  by  my  observations,  and  I  have 
further  been  able  to  demonstrate  it  in  sections  stained 
with  safranin  0,  or  fuchsin.  Xo  evidence  of  the  fibril- 
lar structure  described  bv  Heiman,  Flamming,  Golgi, 
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Lugaro,  Dogiel,  JSTissl,  Becker,  and  others  has  been 
found. 

N"issl  has  divided  cells  into  those  deeply  stained — the 
pyknomorphoiis,  those  lightly  stained — tlie  apykno- 
morphous — and  those  occupying  an  intermediate  posi- 
tion— the  parapyknomorphous.  Experimental  study  has 
shown  that  the  three  conditions  are  due  entirely  to  tech- 
nical processes  employed. 

Much  signifieance  has  been  attached  to  the  appear- 
ance of  the  granule  masses  in  the  cell  body  which  con- 
stitute the  so-called  Xissl  bodies.  The^  existence  of 
these  in  the  living  cell  is  maintained  by  Flemming, 
Marinesco,  Dogiel,  licnhossek.  Heiman,  and  Arnold. 
Held  considers  them  to  be  artifacts  due  to  the  action  of 
acid  fixing  agents.  Rudzicka  also  believes  them  to  be 
artifacts,  as  he  has  never  been  able  to  find  them  in  un- 
stained cells. 

j\Iy  investigation  of  colls  teased  in  normal  salt  solu- 
tion, cells  soaked  in  iodo-potassium  iodide  solution  ac- 
cording to  Arnold's  method,  and  of  unstained  sections 
hardened  in  corrosive  sublimate,  alcohol,  formalin,  ]\Iul- 
ler's  fluid,  2  per  cent,  potassium  bichromate,  a  mixture 
of  alcohol  and  formalin,  potassium  bichromate  and 
formalin,  and  after  treatment  with  Weigert's  mordant, 
shows  the  protoplasm  to  be  generally  granular,  but  no 
Nissl  bodies  are  demonstrable  in  it. 

My  observation  under  the  microscope  of  staining  by 
methylene  blue  according  to  Nissl's  method  shows  that 
at  no  time  before  the  use  of  the  differentiating  alcohol 
does  the  protoplasm  show  anything  save  a  general  granu- 
lar structure,  with  the  densest  aggregation  of  granules 
in  the  perinuclear  region.  Xo  traces  of  Xissl  bodies  are 
visible. 

When  alcohol  is  allowed  to  act  upon  the  stained  cell. 
an  unequal  lightening  of  the  protoplasm  occurs,  and 
darker  areas  are  seen  scattered  through  it  which  corre- 
spond to  the  Nissl  bodies  which  appear  later.    Upon  the 
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nirther  use  of  alcohol  the  characteristic  appearance  of 
the  Xissl  bodies  is  obtained.  A  prolonged  action  of 
the  alcohol  causes  the  section  to  fade  completely,  and 
the  structure  of  the  unstained  cell  reappears.  Upon 
restaining  the  cell,  the  arrangement  of  the  Nissl  bodies 
is  by  no  means  always  found  to  be  the  same  as  that  first 
observed.  This  latter  fact  I  consider  in  itself  a  conclu- 
sive argument  for  the  statement  that  the  Xissl  bodies 
are  not  structures  which  actually  exist  ready  formed 
in  the  cell,  but  result  from  the  action  of  certain  sub- 
stances ujion  its  protoplasm. 

Upon  the  observation  of  a  series  of  stained  specimens, 
these  facts  were  noted  in  regard  to  the  appearance  of 
the  Xissl  bodies. 

1.  They  are  not  seen  when  the  cells  are  stained  by 
hematoxylin  or  carmine. 

2.  They  are  seen  in  the  hematoxylin  specimens  when 
these  are  diffeientiated  in  acid  alcohol. 

3.  They  are  not  seen  in  specimens  stained  with  eosin, 
orcein,  or  acid  fnchsin. 

1.  They  are  seen  in  sections  stained  in  methylene 
blue,  thionin,  safranin  0,  bismarck  brown,  and  fuchsin, 
Ijut  only  after  these  have  been  differentiated. 

Thus  we  are  compelled  to  recognize  the  fact,  that  the 
X'issl  bodies  are  demonstrable  by  no  methods  except 
those  in  which  a  differentiating  agent  is  used.  I  believe 
the  appearance  of  the  Xissl  bodies  to  depend  upon  cer- 
tain physical  conditions.  Any  barrier  which  prevents 
the  action  of  the  diPf'erentiating  agent  upon  the  stained 
cell,  may  give  rise  to  such  artifacts  as  the  Xissl  bodies. 
As  an  explanation  of  what  might  constitute  such  barriers, 
tlie  folh)wiiig  is  offered. 

Firstly.  It  has  been  noted  that  in  the  unstained  cell 
tbe  protoplasm  is  most  granular  Just  surrounding  the 
nucleus.  .Vow  it  so  liappens  that  the  largest,  deepest, 
and  most  tenaciously  stained  Xissl  bodies  also  occur  in 
the  perniculear  region.    Caleotti  and  A.  Fischer  have  al- 
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ready  called  attention  to  the  fact  that  granules,  closely 
arranged,  absorb  coloring  matter  much  more  intensely, 
and  destain  with  much  greater  ditficulty  than  do  loosely 
arranged  parts.  Such  conditions  are  present  in  the  case 
under  our  consideration."  In  staining,  the  color  is  de- 
posited between  the  granules,  but  when  the  differentiat- 
ing agent  is  employed,  all  parts  of  the  cell  protoplasm 
do  not  destain  with  equal  rapidity.  Those  portions  in 
which  the  granules  are  most  closely  arranged  offer  a 
barrier  to  the  action  of  the  differentiating  fluid,  and 
hence  non-destained  parts  result.  These  portions  of  the 
cell  proto])lasni  which  have  been  able  to  resist  the  action 
of  the  differentiating  agent  constitute  the  N"issl  bodies. 
Why  the  Xissl  bodies  should  at  one  time  occupy  a  cer- 
tain position  in  the  cell,  and  then  show  after  destaining 
and  restaining,  another  arrangement  is  a  question  which 
I  do  not  attempt  to  answer. 

Secondly.  When  methylene  blue  specimens  are  coun- 
terstained  by  eosin  or  acid  fuchsin,  it  is  seen  under 
favorable  ilium  iuating  conditions,  that  delicate  red 
stained  edges  outline  the  Xissl  bodies,  which  are  identical 
in  appearance  with  the  reticulum  of  the  cell  body.  This 
would  go  to  show  that  the  cellular  reticulum  serves  as  an 
effective  protection  against  the  action  of  the  differentiat- 
ing medium.  Coupling  this  with  the  observation  that 
the  Nissl  bodies  when  entirely  destained  do  not  show  the 
same  arrangement  when  restained,  leads  me  to  attribute 
the  occurrence  of  a  Nissl  body  in  a  certain  position  in 
ihe  cell,  entirely  to  chance.  In  brief,  the  Nissl  bodies 
represent  artifacts  which  under  constant  conditions  give 
constant  appearances. 

It  is  now  the  generally  accepted  view  that  the  nerve 
elements  are  independent  structures.  (Lenhossek,  Golgi, 
Ramon  y  Cajal,  etc.)  Gerlach,  by  the  use  of  gold  chlor- 
id,  Held  working  with  Golgi's  method,  Dogiel  by  the 
intravenous  inject iou  of  methylene  blue,  Bethe  with 
molvbdic  acid  toluidiii  blue,  and  Eudzicka  using  toluidin 
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blue,  maintain,  however,  that  the  independence  of  the 
cell  elements  is  by  no  means  a  settled  question. 

My  observations  to  determine  the  relations  of  the  nerve 
cells  to  each  other,  and  to  the  other  structures  of  the 
spinal  cord,  have  brought  out  some  points  which  are  at 
variance  with  the  views  generally  held.  The  technics 
emplo3'ed  consisted  in  the  use  of  formalin-hardened 
sections,  stained  for  from  one  to  twenty-four  hours  in 
methjdene  blue,  dehydrated  in  alcohol,  cleared  in  oil 
of  cajeput,  and  mounted  in  Canada  balsam. 

In  such  sections  the  anastomoses  between  nerve  cells 
is  by  no  means  uncommon.  For  the  most  part  this 
consists  of  a  common  dendrite  which  connects  the  proto- 
plasm of  one  cell  with  that  of  another.  Usually  this 
process  is  short,  but  often  it  may  attain  to  a  compara- 
tively great  length.  The  common  dendrite  is  in  every 
way  similar  to  that  ordinarily  observed.  It  arises  by  a 
broad  base  from  one  cell,  and  its  connection  with  the 
other  is  marked  by  a  similar  l)ase.  The  Xissl  bodies  are 
clearly  visible  in  tlie  dendrite.  Thus  far,  anastomoses 
have  been  observed  only  between  cells  of  the  same  group, 
and  never  between  cells  of  different  groups.  Golgi's 
method  has  also  been  employed  and  has  several  times 
shown  anastomoses  between  three  cells,  while  in  one  case 
five  cells  were  apparently  connected  together.  Anasto- 
moses have  also  been  found  by  Golgi's  method  in  the 
cerebral  cortex  and  basal  ganglia  of  the  white  rat. 

Sain,  working  with  (iolgi's  method,  has  put  forth  the 
claim  that  the  dendrites  imbed  themselves  in  the  blood 
vessels.  His  position  has  been  severely  criticised  by 
Lenhossek.  That  the  dendrites  do  actually  imbed  them- 
selves in  the  walls  of  the  capillaries  is  to  me  an  estab- 
lished fact.  The  tip  of  the  cell  process  before  it  connects 
with  the  wall  of  the  capillary  widens  out  into  a  wedge- 
shaped  end.  This  condition  leads  me  to  believe  that  the 
dendrites  have  besides  the  generally  conceded  nervous 
function,  also  nutritive  function. 

-April  {>,  1890. 
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DIFFUSE  SAKCOMA  OF  THE  CEKEBRAL  AND 
SPIXAE  PIA  MATER. 

GEORGE   H.    AVEAVER. 

Tumors  of  the  soft  membranes  of  the  brain  and  spinal 
cord,  especially  those  of  a  diffuse  character,  are  compar- 
atively rare,  and  a  careful  study  of  each  individual  ex- 
ample is  of  distinct  value.  The  following  ease  was  kind- 
ly offered  me  for  study  by  Prof.  Ludvig  Hektoen,  to 
wliom  I  am  indebted  for  much  assistance  in  the  prepara- 
tion of  my  report. 

Primary  tumor  of  ccrchruni,  secondary  diffuse  sar- 
coma of  ihe  cerebral  and  spinal  pia  mater. — W.  C,  male, 
aged  11  years,  entered  the  Presbyterian  Hospital  De- 
cember 31,  189G,  in  the  service  of  Dr.  A.  C.  Cotton. 
Clinical  diagnosis,  tubercular  meningitis. 

Family  history  negative.  No  tuberailav  or  specific  history 
obtainable.  Present  illness  began  September,  IS'JG,  with  con- 
vulsions, in  which  the  whole  body  was  rigid  and  the  eyes  fixed. 
Before  the  convulsions  tiic  patient  was  dizzy  and  vomiied; 
after  them  he  would  sleep  for  a  time,  and  upon  waking  would 
be  delirious.     At  times  he  was  confined  to  bed. 

Examination  on  admission:  Confined  to  bed,  poorly  nour- 
islied.  skin  warm  and  moist,  countenance  staring  and  fiuthed 
at  times,  pulse  regular  and  rapid.  C'heyne-Stokes  respiration, 
bowels  constipated,  i)ain  in  head  and  neck ;  only  partly  con- 
scious, moves  but  little,  but  there  is  no  paralysis;  eyes  bulging, 
pupils  widely  dilatc-d,  sight  nuich  impaired,  the  right  eye  in- 
sensible to  light,  tiie  left  to  sensation;  nystagmus  marked, 
double  optic  neuritis;  temperature  !)8.S  F.,  pulse  100.  Hyper- 
esthesia over  entire  body.  Pain  on  percussion  over  the  cran- 
ium. Tachcs  cerebrules.  From  this  period  until  death  there 
were  recurring  paroxysms,  sometimes  several  in  a  da_\ .  and 
again  only  at  intervals  of  several  days.  There  wcic,  later,  de- 
lirium and  involuntary  evacuations.  Death  took  jjlacc  .\])ril 
13.    18!i7. 

AITOl'SV    1!V    \m.    IIKKTOl'.X. 

Hody  small  and  extremely  emaciated;  head  large;  thyioid 
gland  large,  l^aryux  and  tiachea  normal.  Pleune  smooth  and 
empty.  <)\cr  the  anterior  surface  of  the  right  lower  lobe  is  a  cir- 
cumscribed area  in  which  the  pleura  contains  numerous  gray- 
ish-yellow, pinhead  and  larger,  disc-like  nodules.  The  peri- 
bronchial lymphatic  glands  contain  tubercular  areas.  Lungs 
normal   >avc  foi-  circumscribed  areas  of  gravish  red   coiisolida- 
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tion  in  the  lower  lobes.  Heart  small;  endocardivim  and  myo- 
eardinni  normal ;  pericardium  smooth.  Aorta  normal.  Spleen, 
kidneys,  pancreas,  liver,  stomach,  intestine  and  adrenals  nor- 
mal, ilucous  membrane  of  urinary  bladder  rod,  rough  and 
covered  with  shreddy  material. 

Upon  opening  the  cranial  cavity  a  large  amount  of  very 
slightly  tiirbid  fluid  runs  out.  Dura  mater  normal.  The  pia 
mater  upon  the  optic  connnissure.  the  medulla  and  the  upper 
part  of  the  spinal  cord  is  the  seat  of  a  reddish,  indistinctly 
nodular  thickening.  Around  the  apex  of  tlie  left  frontal  lobe 
is  a  similar  area.  The  entire  posterior  surface  of  the  spinal 
cord  is  the  seat  of  marked  thickening,  so  that  the  pia  is  reddish 
and  somewhat  lobulated,  and  the  vohune  of  the  cord  appears 
to  be  greater  than  normal,  it  fills  the  dura,  and  when  the 
latter  is  cut  masses  are  forced  out  through  tlic  opening.  The 
ventricles  of  the  brain  arc  greatly  dilated,  containing  a  clear 
fluid. 

Aniiloniicdl  Didynosis. — Sarcoma  of  pia  mater,  of  brain  and 
spinal  cord.  Hydrocephalus.  Broncho-pneumonia.  Acute 
cystitis.  Chronic  tuberculosis  of  the  peribronchial  lymph 
glands  and  pleura. 

Description  of  the  Brain. — There  are  irregular  areas  of  a 
gelatinous,  opaque,  whitish-gray  substance  in  the  pia  ma.ter, 
scattered  over  tlie  anterior  surface  of  the  medulla  and  the 
pons  and  spreading  out  over  the  lower  surface  of  the  lobes 
of  the  cerebellum.  Tlie  largest  area  upon  the  cerebelhim  is  on 
the  right  lateral  hemisphere,  being  4..i  cm.  from  before  liack- 
ward  and  2  cm.  wide  at  the  thickest  ])art.  This  lies  parallel 
to  the  fissure  between  the  lateral  and  median  lobes,  extending 
outward  from  the  fissure.  This  area  is  not  elevated  above  the 
stirface  but  appears  to  involve  the  underlying  substance.  From 
this  area  a  thinner  growth  extends  continuously  over  the  lower 
surface  of  the  median  lobe,  becoming  less  dense  as  it  approaches 
the  left  lobe.  Upon  the  left  lobe,  lying  in  a  position  sym- 
metrical to  that  on  the  right,  is  an  area  of  growth  1.5  cm. 
antero-posteriorly  and  0.75  cm.  transversely.  This  is  slightly 
elevated  above  the  surface  and  somewhat  firmer  than  the 
corresponding  area  on  the  opposite  side.  Scattered  over  the 
under  surface  of  both  lateral  cerebellar  loljes  and  along  the 
front  of  the  medulla  and  pons  are  areas  of  growth  varying  in 
size  from  those  which  arc  very  minute  to  those  0.5  cm.  in  di:im- 
efei'.  The  larg(>st  of  these  are  elevated  above  the  surface  and 
arc  liiiiur  than  the  larger  areas  upon  the  cerebellum.  They 
ap]);ar  to  bear  no  relation  to  the  vessels  in  their  distribution. 
(,)n  the  upper  surface  of  the  optic  commissure  and  optic  nerves 
at  their  origin  are  globular  masses  of  growth  0.5  cm.  in  diam- 
eter, which  are  partly  continuous,  thus  forming  an  irregular, 
uninterrupted  mass  along  the  optic  commissure  and  nerves. 
The  apex  of  the  left  cerebral  hemisphere  is  soft  and  somewhat 
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collapsed.  Ihe  surface  for  about  3.5  cm.  from  the  apex,  on  all 
sides  except  below,  presents  the  same  sort  of  growth  as  that 
fouud  on  the  cerebellum.  It  is,  however,  of  a  more  pinkish- 
gray  color.  The  tissue  underlying  this  surface  growth  is  very 
soft.  A  few  small  discrete  masses  of  growth  are  seen  at  short 
distances  from  the  larger  area  over  the  surface  of  the  left  cere- 
bral  hemisphere. 

The  brain  was  hardened  in  IVliiller's  fluid  containing  5  per 
cent,  of  formalin.  On  cutting  the  left  ■  cerebral  hemisphere 
into  vertical  sections,  each  2  cm.  thick,  it  is  found  that  the 
centrum  ovale  of  the  left  apex  is  replaced  by  a  tumor  extending 
antero-posteriorly  5  em. ;  its  diameter  at  a  depth  of  2  cm.  is 
5  cm.  and  at  a  depth  of  4  cm.  is  4  cm.  The  growth  is  extremely 
soft,  and  oi  a  pinkish-gray  color.  In  the  sections  the  tumor 
mass  tends  to  fall  away  from  the  surrounding  tissue.  The  lat- 
eral ventricle  is  empty,  very  much  dilated,  its  wall  smooth,  and 
the  choroid  plexus  unaltered.  Corresponding  sections  of  the 
right  hemisphere  show  the  lateral  ventricle  to  be  similar  to 
the  left.     This  hemisphere  is  otherwise  normal. 

The  fourth  ventricle  is  tilled  to  distension  with  a  reddish 
and  in  parts  grayish  tumor  mass.  This  is  very  soft,  contains 
much  blood  and  is  continuous  with  the  walls  of  the  ventricle. 
It  measures  antero--posteriorly  4.5  cm.,  transversely  3.5  cm., 
and  vertically  2.5  cm. 

The  Spinal  Cord. — The  cord,  wliich  was  hardened  in  5  per 
cent,  formalin,  appears  very  much  enlarged  in  the  dorsal  and 
lumbar  regions.  In  the  lower  dorsal  region  it  measures  1.75 
cm.  antero-posteriorly  and  2.5  cm.  transversely.  The  growth 
externally  is  slightly  nodular  and  uneven,  opaque  and  whitish- 
gray.  In  the  upper  dorsal  region  the  blood-vessels  are  large 
and  prominent.  The  growth  extends  over  and  between  the 
nerves  of  the  cauda  equina.  On  section  the  cord  itself  is  found 
to  be  of  about  normal  size,  the  apparent  enlargement  being 
due  to  a  growth  of  new  tissue  about  it.  The  tumor  growth 
is  most  abundant  posteriorly,  and  is  thickest  in  the  lower  dor- 
sal and  lumbar  region  where  it  is  0.75  cm.  in  thickness;  it 
becomes  much  thinner  in  the  cervical  and  upper  dorsal  regions. 
The  growtli  in  front  oi  the  cord  also  extends  throughout  the 
entire  lengtli.  being  more  largely  developed  in  the  lower  dorsal 
and  hunbar  regions.  It  is  nowhere  more  than  1  or  2  mm.  thick. 
Laterally  the  growth  is  more  abundtmt  in  the  lower  poition 
of  the  cord,  where  it  is  from  2  to  o  mm.  thick  and  completely 
surrounds  the  posterior  roots  and  to  a  less  extent  the  anterior 
roots  of  the  spinal  nerves.  The  pos.terior  roots  a))i)ear  very 
large  from  the  tumor  deposit.  In  th"  upper  part  of  the  cord 
the  lateral  growth  exists  as  a  very  delicate,  thin  layer. 

MICROSCOPIC    KXA.MI.VATIOX. 

Spinal  Cord. — Weigert's  stain.     Th?  cord  is  usuallv  noniiai 
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except  in  some  places  along  the  posterior  border,  where  it  is 
invaded  for  li  short  distance  by  the  tumor. 

Hematoxylin  and  ecsin.  Tlie  tumor  is  usualh'  sharply  lim- 
ited at  the  border  of  the  cord  by  a  fibrous  structure  consisting 
of  tlie  altered  pia  mater.  There  is  a  growth  of  tumor  tissue 
along  the  normal  trabeculce  which  passes  from  the  pia  mater 
into  the  cord.  Posteriorly  the  cord  is  directly  invaded  by  the 
tumor  for  a  short  distance.  The  tumor  is  every wliere  of  the 
same  structure,  consisting  of  closely-packed,  small,  round  cells, 
with  deeply-staining  nuclei.  The  intercellular  structure  is 
usually  but  little  developed,  and  in  most  places  appears  as  a 
homogenous  material,  staining  faintly  with  eosin.  Where  the 
cells  are  not  so  closely  pa'^ked  it  is  finely  librillated.  In  some 
places  the  connective  tissue  framework  is  more  largely  de- 
veloped, appearing  as  quite  heavy  bands,  but  with  little  tend- 
ency to  any  regularity  of  arrangement.  The  blood-vessels  are 
large  and  numerous  with  well-developed  walls.  In  the  cer- 
vical and  upper  dorsal  region  the  tumor  is  less  than  in  the 
lower  parts,  but  exists  upon  all  sides.  It  is  here  thinnest  at 
the  sides  and  most  marked  posteriorly.  The  nerve-roots  are 
heie  more  or  less  surrounded  by  the  growth,  which  has  not 
penetrated  the  nerves  themselves.  Jn  the  lower  dorsal  and 
lumbar  regions  the  growth  is  also  least  laterally  and  most 
developed  posteriorly.  The  posterior  nerve-roots,  and  to  a 
less  degree  the  anterior  roots,  exhibit  an  infiltration  of  the 
epineurium  and  perineurium,  but  the  endoneurium  has  not 
been  invaded  by  the  tumor.  Some  of  the  larger  vessels  and 
bands  of  fibrous  tissue  have  undergone  hyaline  degeneration. 
In  the  Cauda  etjuina  the  growth  surrounds  the  nerves,  but  only 
in  a  few  places  was  the  endoneurium  penetrated  by  tumor  cells. 

Brain. — -The  tumor  in  the  apex  of  the  frontal  lobe  consists 
of  small  round  cells  with  deeply-staining  nuclei,  like  those  in 
the  spiniil  growth.  The  arrangement  of  the  vessels  and  the 
trabecule  of  the  fibrous  framework  produces  a  somewhat  alveo- 
lar appearance  in  places.  The  growth  in  the  cerebral  pia  mater 
is  similar  to  that  in  the  spinal. 

Sections  were  made  of  the  tumor  growtli  in  the  fourth 
ventricle,  including  tlie  adjacent  cerebellar  tissue  with  its  cov- 
ering of  i)ia  mater,  which  appeared  very  slightly  thickened. 
There  is  everywhere  a  thin  layer  of  new  growth  following  the 
pia  mater  over  the  convolutions  of  the  cerebellum.  The  cells 
penetrate  to  a  vciv  slight  extent  the  brain  substance.  The 
blood-vessels  are  very  luimerous.  many  being  of  large  size, 
'there  are  large  and  small  areas  of  hemorrhage  into  the  tumor, 
some  being  quite  recent  with  well-preserved  blood  corpuscles; 
others  old.  with  reitniants  of  blood-cells,  fibrin  and  blood  pig- 
ment. 

Lurif/s. — In  the  lungs,  on  and  near  the  pleura,  arc  small  areas 
of   tubercular   infiltration,   containing  foci   of   caseation,  giant 
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cells  and  tubercle  bacilli.  In  the  lungs  are  some  areas  of  cell 
accumulation  which  resemble  those  in  the  tumor  of  the  brain 
and  cord.  In  these  no  caseation  or  giant  cells  are  seen.  From 
the  histology  of  tnese  areas  it  is  impossible  to  decide  whether 
they  are  metastatic  tumors  or  not. 

I  have  collected  from  the  literature  ten  reports  of 
diffuse  meningeal  sarcoma,  of  which  the  following  are 
abstracts : 

1.  (  Coupland  and  Pasteur.* )  Female,  aged  22  years.  Course 
of  illness  about  four  months.  Began  with  headache  and  morn- 
ing sickness:  later  there  were  pains  in  the  right  shoulder  and 
arm.  A  month  before  death  pain  along  .the  spine;  two  days 
before  death  constant  occipital  pain  radiating  to  the  right 
shoulder  and  arm.  double  optic  neuritis,  paralysis  of  both  ex- 
ternal recti.,  tenderness  of  scalp,  hyperesthesia  along  the  spine, 
weakening  but  not  paralysis  of  the  legs,  and  absence  of  knee- 
jerk;  sphincters  acted  normally;  no  convulsions. 

Autopsy. — Soft,  jelly-like  masses  of  new  growth  scattered 
over  the  meninges  beneath  the  dura  in  the  posterior  fossa, 
about  the  body  of  the  sphenoid  and  backward  almost  contin- 
uously to  the  foramen  magnum.  ^ledulla  and  pons  uniformly 
invested  with  similar  growth  in  which  both  sixth  nerves  were 
completely  embedded.  Spinal  cord  uniformly  ensheathed  in  a 
semi-translucent,  softish  growth  of  a  grayish-white  color,  the 
tumor  being  most  developed  on  the  posterior  and  lateral  aspects 
of  cord.  Xerves  of  eauda  equina  surroiuuled  by  thin  sheaths 
of  new  growth,  which  at  intervals  expanded  into  small  tumors. 
The  cord  itself  noruial  in  shape  and  appearance  througliout. 
The  new  growth  was  a  small  round-celled  sarcoma,  which  fol- 
lowed the  trabecular  ingrowths  of  the  pia  into  the  cord.  Brain 
noiDial. 

2.  (Coupland  and  Pasteur.-)  Female,  aged  4%  years. 
Duration  of  illness  about  three  months.  Following  a  fall  the 
child  became  irritable,  developed  a  squint,  and  at  the  end  of  a 
month  was  luiable  to  walk.  Pain  in  upper  part  of  back  and 
head  was  followed  by  sudden  blindness  six  weeks  from  the  on- 
set. Two  months  from  the  beginning  was  conscious  and  in- 
telligent:  pupils  dilated  and  insensitive,  blindness,  pain  in  back 
and  head.  Optic  discs  gray  and  indistinct.  General  muscular 
weakness  without  atrophy,  normal  tactile  sense,  taches  cere- 
brates.    No  convulsions. 

.\utopsy. — A  layer  of  grayish  material  co\ered  the  under 
surface  of  the  cerebellum  over  the  middle  and  part  of  me  lat- 
eral lobes,  varying  in  thickness  and  extending  for  about  half 
an  inch  into  the  nervous  tissue.  Middle  lobe  almost  entirely 
replaced  by  a  soft.  gray,  \ascular  growth.  Pia-arachnoid  over 
medulla  and  pons  normal.  Thin  layer  of  new  growth  on  left 
side  of  optic  chiasm  and  nerve,  with  similar  patch,  about  the 
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size  of  a  pea,  on  under  surface  of  left  lower  .temporal  convolu- 
tion. Lateral  ventricles  greatly  distended.  Basal  ganglia 
normal.  Spinal  cord  appeared  enlarged  at  upper  part  with 
small  scattered  hemorrhages  in  the  gray  matter.  Posterior 
aspect  of  the  cord  covered  throughout  by  new  growth  ^4  to  1/5 
inch  thick  in  lumbar  region.  The  timior  was  a  small  roiuid- 
celled  sarcoma. 

3.  (Olliver.^)  Male,  aged  11  years.  Duration  of  disease 
aboiit  six  months.  There  were  paroxysmal  headaches,  retrac- 
tion of  head,  convulsions,  and  later  vomiting.  Two  days  before 
death  blindness  with  dilated  pupils  and  pains  in  the  limbs. 
The  day  before  death  acute  pains  throughout  the  body,  but 
conscious.     Convulsions,  constipation  and  navisea ;  no  vomiting. 

Autopsy. — There  was  a  uniform  pinkish  formation  extending 
OA'er  the  posterior  svirface  of  the  cord,  averaging  one  line  in 
thickness,  thinner  to\\ard  lateral  aspects  of  the  cord  and  blend- 
ed with  arachnoid.  It  was  fairly  firm,  like  unsoftened  cerebral 
tissue,  and  traversed  by  small  blood-vessels.  There  was  a 
tumor  in  the  cerebellum. 

4.  (Hadden.^)  Although  desciibed  as  chronic  cerebro-cpinal 
meningitis,  this  case  was  evidently  one  of  diffuse  meningeal 
sarcoma.  Male,  aged  13  years.  Duration  14  to  17  months. 
An  injury  to  the  head  17  months  before  death  was  followed  by 
pain  in  the  head  and  vomiting.  Fourteen  months  before 
death  sickness  in  the  morning,  pain  in  the  head,  fainting  and 
attacks  of  dizziness.  Two  or  three  months  before  death  weak- 
ness nf  legs,  loss  of  control  over  bladder,  con^Tilsions,  followed 
bj'  stupor,  occurring  as  frequently  as  4  or  5  times  a  day  and 
ceasing  a  few  weeks  before  the  fatal  ending.  The  patient 
was  drowsy  and  nearly  blind,  the  pupils  being  equal,  dilated 
and  sluggish.  Temperature  usually  normal  oi-  subnormal, 
being  only  twice  above   100  F. 

Autopsy. — Under  surface  cf  cerebellum  almost  entirely  coat- 
ed with  an  opaque  white  material  vaiying  in  thickness  from  1 
to  4  mm.  Upper  surface  of  cerebellum  and  adjacent  parts  of 
the  cerebrum  similarly  but  less  extensively  affected.  Tips  of 
tem])oios]>henoidal  lobes  showed  the  same  condition  in  a  minor 
degree.  Much  thickening  and  white  opacity  about  optic  tracts 
and  chiasm.  Lateral  ventricle?^  distended  with  clear  fluid.  No 
tumoi'  in  the  brain.  Beneath  arachnoid  on  posterior  surface 
of  lower  dorsal  and  lumbar  cord  a  thick,  white  layer  similar 
.to  that  upon  cerebellum,  v/hich  presented  numerous  bleb-like 
elevations.     Cervical  and  upper  dorsal  cord  free. 

The  white  thickening  over  cerebellum  and  cord  consisted 
microscopically  of  round  and  spindle-shaped  cells  with  a  consid- 
erable amount  of  new  connective  tissue  in  interlacing  bundles. 
The  vessels  were  large.     No  tubercles. 

5.  fE.L.  Fox.'')  ^lale,  aged  20  years.  Dura.tion  of  disease 
not  given    (patient  came  to  hospital  after  being  sick   for  three 
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months,  and  probably  did  not  live  long  afterward)  ;  began  with 
shooting  pains  in  arms.  Gradual  flexion  of  fingers  developed. 
Difliciilty  in  urinating  and  priapism.  Un  admission  anesthesia 
of  legs,  thighs,  abdomen  and  chest  to  third  rib.  and  paralysis 
of  lower  extremities. 

Autopsy. — The  cord  seemed  generally  larger  than  normal 
with  a  marked  swelling  posteriorly  at  its  upi^er  portion  midway 
between  cervical  bulb  and  second  cervical  vertebra.  On  section 
this  was  found  to  be  a  tumor,  1 1/^  inches  long  and  %  of  an  inch 
broad,  with  well-defined  margins  of  a  purplish  color  and  toler- 
ably firm.  Cord  smaller  than  normal,  the  great  apparent  in- 
crease in  size  being  due  to  a  layer  of  yellowish-gray  substance 
fully  i/i  of  an  inch  thick ;  enveloping  cord  on  all  sides.  This 
groM'th  extended  from  highest  portion  of  cord  to  cauda  equina. 
In  pia  mater  covering  pons  and  medulla  much  (thickening  and 
rounded  masses  of  exudate  extending  along  the  vessels  as  far 
as  fissure  of  Sylvius. 

;Microscopically  the  tumor  was  a  spindle-celled  sarcoma. 
G.  (G.  H.  Bennett.^)  Male,  aged  48  years.  Duration  about 
1114  months.  Began  with  weakness  in  legs.  No  headache  or 
other  cerebral  symptoms  except  dizziness.  Vision  good.  Dull 
aching  in  back  and  lower  limbs.  For  six  weeks  before  death 
patient  could  not  stand:  sufVered  from  constant  severe  pains 
in  legs  and  from  attacks  of  uncontrollable  vomiting. 

Autopsy. — Areas  of  softening  in  cerebrum  and  cerebellum. 
Pia  mater  of  cord  tliickened,  especially  its  posterior  aspect, 
most  marked  below  and  graduallj'  diminishing  upward.  Pos- 
teriorly, membrane  studded  thi-oughout  with  round  and  oval, 
isolated  and  continent,  white  nodules,  varying  in  size  from 
miistard  seed  to  pea.  Tliese  gi'owths  surrounded  posterior 
roots.  None  visible  to  naked  eye  in  front  or  laterally.  The 
growth  was  a  round-celled  sarcoma. 

7.  ( Westphal.' )  Female,  aged  15  years.  Duration  a  little 
over  a  month.  At  first  headache,  dizziness  and  pain  in  back, 
and  two  weeks  later  convulsions.  Mind  dull,  pupils  irregular, 
slight  paresis,  pain  over  spine  on  percussion,  no  choked  disk. 
Before  death  severe  headache,  dizziness,  vomiting,  paralysis 
of  ocular  muscles  and  absence  of  knee-jerk.  Xo  fever.  Death 
took  place  in  a  convulsion. 

Autopsy. — Grayish-white  and  in  parts  more  reddish  thick- 
ening of  pia-arachnoid.  extending  from  optic  chiasm  back- 
ward over  pons  and  medulla  and  outward  somewhat  over 
temporal  lobes.  Cranial  nerves  more  or  less  imbedded  in 
tumor  thickening.  Lateral  ventricles  contained  blood-tinged 
fluid.  In  and  near  left  optic  thalamus  tliree  firm,  smooth 
tumors  of  a.  red  and  grayish-white  color,  one  being  connected 
with  tela  ehoroidea.  Pia-arachnoid  of  cord  especially  pos- 
teriorly, presented  grayish-red  tumor  growths,  slight  above, 
but  increasing  downward,  becoming  in  dorsal  region  a  promi- 
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nent  covering-.  Cord  itself  normal.  ^Metastatic  nodules  in 
lung. 

The  tumor  was  a  richly  nuclear,  lound-celled  sarcoma,  with 
numerous  vessels  scattered  between  tlie  cells.  Tlie  cord  was 
not  invaded.  The  spinal  nerve-roots  were  imbedded  in  but 
not  invaded  by  the  growth.  The  tumor  had  implicated  the 
cranial  nerves. 

S.  (Virchow.*)  Male,  aged  '\0.  copper-worker;  attacks  of 
colic,  paresis  and  toward  the  last  almost  total  blindness. 

Autopsy. — On  surface  of  hemisphere  single  yellowish-brown 
pigment  spots.  At  base  of  brain  a  more  difll'use,  confluent  de- 
posit in  the  soft  membranes  of  a  melanotic  material,  extending 
laterally  and  thickest  between  chiasm  and  pons.  At  apex  of 
middle  lobe  and  on  sides  and  middle  of  cerebellum  growths  as 
much  as  3  lines  in  thickness.  Diffuse  growth  along  various 
cranial  nerves,  optic  and  olfactory  being  imbedded  in  it.  The 
growth  extended  into  the  nerves  and  completely  infiltrated 
the  Gasserian  ganglion,  but  did  not  extend  beyond  the  fora- 
mina. Eyes  normal.  On  posterior  surface  of  cord  in  upper 
part  isolated,  flat,  almost  black  tumors;  below  in  dorsal  and 
huubar  regions  these  became  continuous,  the  cord  being  cov- 
ered by  a  layer  of  growth  three  lines  thick.  In  cervical  por- 
tion, posteriorly  and  latei'ally  and  in  front  throughout,  only 
blacKish-brown  pigmentation  was  apparent.  Nerves  of  cauda 
equina  and  most  of  other  spinal  nerves  covered  by  growth 
forming  in  places  nodules.  The  tumor  was  a  round  and  spindle- 
celled  melanotic  sarcoma.    In  a  few  places  pigment  was  absent. 

9.  (G.  Lentz.°)  ]\lale,  aged  23  years.  Diiration  about  12 
months.  Began  with  pain  iU  back,  later  in  arms  and  legs; 
weakness  of  muscles,  first  in  legs,  later  in  arms  and  trunk. 
At  the  end  of  6  months  pain  and  tenderness  on  percussion  over 
spine  and  exaggerated  patellar  reflexes.  Optic  neuritis  with 
normal  pupillary  reaction.  One  month  before  death  patient 
was  bed-ridden,  mind  dull,  pupils  irregular  and  sluggish, 
bilateral,  choked  disk,  marked  paresis  and  atrophy  of  muscles. 
Patellar  reflex  present  on  right  side  .only.  Sensibility  reduced 
in  legs,  arms  and  parts  of  back.     Later  vomiting-  and  cystitis. 

Autopsy. — There  was  a  tumor  involving-  corpus  callosum  and 
laterally  invading-  the  hemisphere.  Lateral  ventricles  dis- 
tended with  fluid.  A  cavity  in  upper  part  of  cord.  Whole 
posterior  extent  of  cord  covered  by  a  pale  gray  mass  about 
1  mm.  thick.  In  dorsal  region  growth  extended  to  the  sides 
of  cord.  From  lumbar  region  downward  whole  cord  encased 
in  a  gray,  homogeneous,  jelly-like  mass  0.5  cm.  thick.  Cord 
was  of  normal  appearance  only  in  the  lower  portion. 

The  mass  of  the  tumor  consisted  of  closely-packed,  short, 
oval  or  roundish  cells,  separa.ted  by  scanty  interstitial  tissue, 
in  places  distinctly  librillatcd.  There  were  abundant  vessels 
with    well-developed    walls,    sonic     having     undergone     liyaline 
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changes.  The  pia  was  usually  sharply  dilferentiated  from  the 
cord,  and  in  places  the  tumoi-  penetrated  along  the  pial  septa. 
Here  and  there  the  connective  tissue  was  arranged  so  as  to 
form  a  meshwork  in  the  spaces  of  which  the  cells  were  ac- 
cumulated. Large  cells  of  endothelial  type  were  found  singly 
and  at  times  in  groups.  Limited  portions  of  cord  were  directly 
invaded  by  the  tumor.  The  cerebral  tumor  was  of  similar 
structure  and  hemorrhagic. 

10.  (R.  Schulz.")  Female,  aged  1(5  years.  Duration  about 
3  months.  Severe  pain  in  back,  numbness  and  formication 
in  hands  and  arms,  with  increasing  weakness  in  arms,  which 
were  paralyzed  shortly  before  death.  Patient  conscious  up  to 
the  last.  Pain  in  head,  nutrition  good,  inability  to  stand, 
hands  red  and  swollen,  tenderness  on  pressure  over  main  nerves 
of  trunk  and  tipper  limbs.  Xo  affection  of  cerebral  nerves. 
Marked  tenderness  over  whole  spine,  retention  of  urine,  consti- 
pation; anesthesia  of  both  upper  limbs  and  absence  of  the 
pa.tellar  reflex  on  right  side.  Clinical  diagnosis  was  acute 
meningo-myelitis. 

Autopsy. — Cranium  and  its  contents  normal.  On  opening- 
spinal  dura  cord  bulged,  presenting  a  sausage-like  appearance. 
Sub-arachnoid  space  occupied  throughout  by  grayish-red  mass 
of  growth,  covered  bydelicate  arachnoid,  nodular  and  lobuiated, 
partly  firm,  in  places  soft  and  studded  with  hemorrhages.  In 
lumbar  and  lower  dorsal  regions  growth  completely  ensheathed 
cord,  while  in  the  upper  part  it  covered  only  posterior  surface. 
At  one  point  it  penetrated  the  cord. 

Microscopically  growth  was  made  up  of  large  endolliclial 
cells  traversed  by  numerous  capillaries  which  gave  it  an  al- 
veolar character.     It  is  described  as  an  alveolar  sarcoma. 

Of  the  11  cases,  inc-luding  the  one  here  reported,  in 
which  there  was  a  diffuse  sarcomatous  growtli  in  the 
pia  mater  of  the  cord  and  base  of  the  brain,  in  (>  I  here 
was  no  tumor  of  the  nervous  structures  which  could  be 
considered  primary  (Coupland  and  Pasteur,  Schulz, 
Hadden,  Fox,  Virchow).  In  tlie  other  five  there  was 
tumor  growtli  in  cither  the  cerebrum,  cerebellum,  pons 
or  basal  ganglia.  In  all  of  these  cases  the  macroscopic 
characteristics  were  very  similar,  as  was  also  the  distribu- 
tion. In  the  cranial  pia  mater  the  growth  was  most 
abundant  about  the  optic  commissure  and  over  the  cere- 
belhnn,  and  spread  here  and  there  to  the  surface  of 
the  lower  portions  of  the  cerebrum.  It  usually  extended 
more  or  less  along  the  nranial  nerves.    The  spinal  growth 
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was  most  extensive  along  the  posterior  surface  of  the 
lower  part  of  the  coixl.  The  posterior  growth  was  eoni- 
parativel}'  slight  in  the  upper  part,  as  was  also  that  in 
front  and  to  the  skies  of  the  eord  throughout  the  entire 
length.  The  tumor  tissue  was  yellowish  or  grayish- 
white,  with  more  or  less  of  a  pink  or  red  color  in  some 
cases.  The  consistence  varied,  but  was  usually  rather 
soft. 

The  microscopic  characters  of  the  tumors  from  tlie 
various  cases  have  dilfered  somewhat.  Yirehow's  ease 
is  the  only  one  of  a  melanotic  growth.  Schulz  reports 
his  case  as  one  of  alveolar  sarcoma.  In  Hadden's  case 
the  tumor  is  said  to  consist  of  round  and  spindle  cells, 
and  Fox's  w^as  one  of  spindle-cell  growth.  In  the  two 
cases  of  Coupland  and  Pasteur,  in  those  of  Bennett, 
I.entz  and  Westphal,  and  in  my  case,  the  tumor  was  a 
small,  round-celled  sarcoma.  In  some  of  the  cases  the 
blood-vessels  are  spoken  of  as  being  large  and  abundant. 
There  was  usually  little  or  no  tendency  for  the  growth  to 
invade  contiguous  structures.  The  cord  was  rarely  in- 
volved, and  then  only  to  a  slight  degree;  the  brain  was 
more  apt  to  sulfer.  The  growth,  however,  showed  a  spe- 
cial tendency  to  infiltrate  the  pia  mater  even  to  its 
finest  processes  and  prolongations.  The  cranial  nerves 
were  occasionally  invaded  by  the  tumor  cells,  but  the 
spinal  nerve-roots,  even  when  imbedded  in  a  mass  of 
tumor  tissue,  were  only  occasionally  directly  attacked. 

The  variety  of  diagnoses  made  i)itra  vita  in  in  the  re- 
])or(('d  cases  indicates  the  divergent  character  of  the  clin- 
ical manifestation.  This  is  largely  du(>  to  the  wide  dif- 
fusion of  th(>  lesions  and  the  association  in  many  of  tlie 
cases  of  symptoms  pi'oduced  by  one  or  more  tumor  nod- 
ules in  the  brain,  in  my  case  the  large  growths  in  the 
cejvhrum  and  foui-th  \-entricle  had  not  given  rise  to 
symptoms,  and  it  was  thought  by  the  clinicians  who  had 
studied  tlic  case  thai  localized  tunu)r  coultl  be  excluded 

I'l'oni   Ihc  diauiiosi-^. 
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The  ages  of  the  patients  varied  from  4i/4  to  48  years. 
Of  those  in  which  the  age  is  recorded,  6  were  under  20 
years  and  only  one  above  30  years.  The  course  was 
usually  tolerably  rapid,  the  fatal  termination  being 
reached  within  a  few  months.  Pain  in  the  head  and 
back  was  an  early  symptom.  There  were  often  pain  and 
hyperesthesia  in  the  extremities,  followed  by  muscular 
weakness,  and  later  paralysis.  Constipation  was  some- 
times followed  by  incontinence  of  feces  and  urine.  Par- 
alysis of  the  ocular  muscles,  partial  or  complete  loss  of 
sight  and  optic  neuritis  were  noted.  The  temperature 
was  not  usually  al)ove  the  normal.  In  the  early  stages 
consciousness  was  often  unim])ain'(l,  but  later  was  some- 
times much  disturbed. 

()ct()l)er   11.   isn:. 
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A  CASK  OF  (jr>lO.ArA  CEREBRI. 

HUGH  T.  PATKICK  AND  MAXIMILIAN    II1::HZ0G. 

Cliniriil   lirjtorl    hi/   Dr.    I'd  1  rick. 

M.  '/...  ii  <jiil  of  Ki  years,  salo.swoinaii,  was  lirst  seen  April 
.S.  IS!).').  Tiie  previous  July,  that  is,  nine  months  before,  she 
liad  two  {^'eneral  convulsions  wliioh  are  said  to  have  lasted 
nl>out  an  liour.  After  this  she  had  an  attack  similar  to  the 
:)thers.  They  were  all  said  to  bejjin  with  a  chokin^  sensation 
(hat  seemed  to  rise  from  the  abdomen  or  epifj^astiic  re<jion. 
.\f1(T    this    third    lit    she    afiaiii    remained    comijarat  i\ cly    well 
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till  near  Christmas,  when  right-sided  headache  appeared  and 
about  the  same  time  she  began  to  suffer  from  occasional  at- 
tacks of  a  peculiar  'erking  tha.t  started  in  the  left  hand  and 
arm  and  spread  to  the  face.  They  were  not  attended  with  loss 
of  consciousness  or  even  mental  confusion,  as  the  patient  would 
call  the  attention  of  her  companions  to  them  and  try  to  control 
the    spasm    by    grasping    the    affected    hand    with    the    other. 

The  jerking  lasted  only  a  few  minutes  and  always  left  the 
arm  and  hand  rather  weak  for  a  short  time.  On  account  of 
these  attacks  which  gradually  became  more  frequent,  and  the 
following  weakness,  as  well  as  on  account  of  the  increasing- 
severity  of  the  headache,  she  was  unable  to  work  steadily  after 
January.  Init  had  held  her  place  until  a  sliort  time  before  I 
.saw  her. 

She  had  been  seen  by  several  physicians,  but  the  convulsions, 
as  well  as  the  local  spasms,  were  so  irregular  and  peculiar  and 
the  persistent  headache  so  vmaccountablc  that  she  was  thought 
to  be  suffering  from  hysteria — tha.t  ample  shroud  whicn  covers 
so  many  clinical  pictures. 

I  found  the  patient  in  bed  com])laining  of  excruciating  pain 
over  the  right  side  of  the  head.  There  seemed  to  be  some  men- 
tal hebetude  but  whether  this  was  due  to  the  disease  or  the 
pain  or  to  the  anodynes  that  had  lieen  given  for  the  headache, 
it  was  hard  to  tell.  She  was  quite  rational,  however,  answered 
all  questions  clearly  and  executed  all  connnands  to  the  extent 
of  her  physical  ability.  There  was  weakness,  inco-ordination 
and  diminished  tactile  and  pain  sense  on  the  left  side  and 
dijilopia  that  seemed  to  be  due  to  paresis  of  the  right  external 
rectus.  Hearing  was  normal,  but  vision  was  impaired  and  the 
ophthalmoscope  revealed  intense  double  optic  neuritis. 

A  diagnosis  was  made  of  tumor  near  the  arm  confer,  prob- 
ably deep  (that  is  not  cortical)  and  probably  not  specific,  as 
there  was  nothing  in  the  examination  or  histoi'y  to  indicate 
syphilis. 

Operation  was  advised  and  it  was  done  a  couple  of  days  later 
by  Dr.  N.  Senn.  A  large  opening  was  made  over  the  arm 
center,  the  diira  was  normal  in  appearance,  tense,  bulging  and 
distinctly  pulsating.  ihe  result  of  palpation  was  negative  and 
a  small  nick  made  in  the  dura  allowed  a  few  drops  of  clear 
serum  to  escape.     The  wound  was  closed  and  rapidly  healed. 

After  the  operation  there  was  no  headache,  diplopia,  hebetude, 
convulsions  or  jerking  and  the  vision  improved.  The  patient 
remained  well,  comfortable  and  happy,  except  for  some  weak- 
ness of  the  left  side,  for  tnreo  months.  At  the  end  of  this 
period,  however,  the  headache  suddenly  returned  and  I  saw  her 
again  for  the  first  time  since  the  o])erati()n.  At  the  site  of  the 
oneration  there  was  considerable  bulging  that  pulsated  dis- 
tinctly. Left  hcmi])aresis  with  some  inco-ordination  existed  as 
did    also   (loulile-clii)kc(l    disc,    altlnnigli    Imtli    weic   less    marked 
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than  at  the  time  of  operation.  Potassinm  iodic!  and  phenace- 
tin  afforded  relief  from  the  pain  for  a  short  time,  but  it  re- 
turned and  the  parents  arranged  for  a   second  operation. 

\\'hen  the  surgeon  learned  that  the  patient  had  never  received 
fuii  antisyphilitie  treatment  he  adviseci  a  trial  of  that  first, 
and  from  this  treatment  the  headache  abated  for  about  another 
tiiree  months,  although  the  paresis  and  ataxia  of  the  l-^ft  side 
rather  increased.  Uuring  this  time  she  passed  into  other 
hands  and  I  lost  signt  of  her".  Her  last  medical  attendant  was 
Dr.  Ochsner,  who  operated  several  times  for  the  relief  of  pres- 
sure and  to  whose  kindness  I  am  indebted  for  the  specimen. 
The  tumor  proved  to  be  a  subcortical  neoplasm,  about  the  size 
of  a  child's  fist,  situated  just  behind  the  arm  center  and  covered 
by  an  extremely  thin  layer  of  cortex  which  at  one  place  had 
almost  been  broken  through. 


Histological  Report  bij  Dr.  Herzoy. 

Small  pieces  from  several  regions  of  the  tumor  which 
had  been  hardened  in  Mueller's  fluid  were  dehydrated 
in  alcohol,  embedded  in  celloidin  and  stained  with 
hematoxylon-eosin,  borax-,  pioro-  and  uranium-car- 
mine. Xeither  Mallory's  nor  Weigerfs  neuroglia  stains 
could  be  used,  since  the  tumor  had  been  hardened  in 
Mueller's  fluid,  and  had  only  been  obtained  considerable 
time  post-mortem. 

The  microscopic  examination  ol"  the  lunior  shows  it 
to  be  a  pure  glioma,  a  neoplasm  of  the  neuroglia.  The 
examination  was  made  on  sections  and  also  on  teased 
tissue.  The  latter  was  obtained  by  dissolving  the  cel- 
loidin witli  oil  of  cloves  out  of  sections  whicli  were  then 
teased. 

The  neuroglia,  in  a  functional,  luit  l)y  no  means  in  a 
histogenetic  sense  of  the  word,  the  connective  tissue  of  the 
central  nervous  system,  has  for  several  years  been  ex- 
tensively studied  and  has  lately  become  the  object  of  a 
very  lively  controversy.  It  is  now  unanimously  conceded 
that  the  neuroglia  is  of  ectodermal  and  not  of  mesoder- 
mal origin,  and  we  therefore  have  to  classify  neoplasms 
of  it  among  the  epiblastic  and  not  as  has  formerly  been 
done  amonir  the  mesol)lastic  new  growths. 
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The  contested  point  concerning  the  neuroglia  is 
whether  its  fibers  are  cell  processes  or  are  fibers  Avhich 
have  no  connection  whatever  with  cells.  Koelliker, 
Eamon  y  Cajal,  Golgi,  Lenhossek  and  others  hold  the 
former  view,  while  the  most  prominent  exponent  of  the 
latter,  long  ago  expressed  by  Eanvier,  is  Weigert.  This 
investigator  has  devised  a  specific  new  neuroglia  stain 
^\iiich  stains  the  neurogliar  fibers  but  does  not  stain 
the  cell  protoplasm.  Weigert,  on  the  strength  of  this 
tinctorial  test,  with  perfect  propriety,  holds  that  the 
fibers  are  chemically  well  differentiated  from  the  cell 
protoplasm  and  from  this  he  concludes  that  they  can  not 
be  processes  of  the  former.  In  Koelliker,  "Gewebelehre," 
vol  ii,  Leipzig,  1896,  p.  791,  there  may  be  found  an  ex- 
tensive, very  interesting  discussion  of  this  question 
wliich  naturally  is  of  interest,  not  only  with  reference  to 
the  normal,  but  also  with  reference  to  the  pathologic 
anatomy  of  the  neuroglia. 

Strcpbe,  who  has  publisbcd  one  of  the  most  extensive 
monogra|)hs  upon  gliomata,  belongs  to  those  who  main- 
tain that  the  fibers  are  cell  processes.  He  believes  that 
gliomata  as  a  rule,  at  least,  if  not  always,  originate  from 
embryonic  inclusions  derived  from  the  central  canal  and 
lined  with  ependymal  epithelium.  In  one  of  his  cases 
Strcebe  found  cavities  lined  with  such  cells.  Wliile  this 
author  looks  upon  gliomata,  even  if — as  is  usually  the 
case — a  certain  number  of  ganglionic  cells  and  axis  cyl- 
inders are  found,  as  a  new  growth  of  the  glia  only, 
Klebs  calls  the  tumors  under  discussion  neuro-gliomata, 
because  he  thinks  that  they  are  neoplasms  of  the  neu- 
roglia as  well  as  of  the  nervous  elements  proper  (gan- 
glion cells,  axis-cylinders).  Klebs*  view  has  been  sup- 
ported by  some  subsequent  observers,  namely,  Meyer 
and  Beyer,  and  \'()lkinann.  Cases  of  gliomata  have  re- 
cently b'cn  studied  by  'I^aylor.  and  by  Thomas  and  Ham- 
ilton, both  their  contributions  having  been  published  in 
the  last  volume  of  the  Joiinuil  of  Experim.  Medic.    Tay- 
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lor  endorses  AYeigert"s  view  concerning  the  neurogliar 
fibers. 

'I'liat  tlie  glioniata  of  the  retina  are  also  neoplasms  of 
the  nenroglia — which  had  been  donbted  by  some — has 
some  time  ago  been  shown  by  GreefF,  who  ntilized  the 
material  of  Schweigger's  eye-clinic,  and  who  pnblished 
his  report  in  the  Deutsche  Medizinische  Wochcnschrift, 
(1896,  p.  327). 

The  turaor,  the  clinical  history  of  which  has  been 
given  by  Dr.  Patrick,  consists  of  densely  packed  neu- 
roglia cells,  which  show  a  great  deal  of  polymorphism. 
The  vesicular  nuclei  vary  from  a  spherical  to  an  elon- 
gated oval  shape.  The  amount  of  protoplasm  surround- 
ing the  nuclei  likewise  varies  very  much  between  the 
limits  of  a  mere  very  narrow  covering  to  quite  an  ex- 
tensive cell  body.  Tlie  nucleus  shows  a  fine  deeply 
staining  reticular  network,  the  cell  protoplasm  is  finely 
granular.  Many  of  tlie  neoplastic  neuroglia  cells  are 
quite  atypical  in  shape.  They  are  fusiform  and  bipolar 
with  one  or  two,  or  more,  well-niarkt>d  ])rot<)i)]asmic 
processes,  which  do  uudouhtcdhj  arise  out  nf  I  he  cell 
hod]/.  Other  cells  apparently  give  a  very  gcMx!  jjicture 
of  the  two  different  types  called  "Kurzstrahler"  and 
"Tjangstrahler"  l)y  Kielliker.  The  cells  are  embedded 
in  a  dense  felt  of  fibers,  but  the  former  are  almost  every- 
where very  numerous,  so  tliat  we  do  not  have  to  deal 
with  a  gliomata  which  might  properly  be  called  a  fibro- 
glioma,  such  as  has  been  described  by  Stra'be.  and  re- 
cently also  by  Taylor,  who  reports,  "that  the  essential 
and  striking  feature  of  the  tumor  is  the  i)resence  of 
fihei's  whose  number  is  out  of  all  ])roportion  lo  thai  of 
the  cells." 

In  our  case  the  cells  are  conij)ai'atively  scanty  in  a 
few  ])laces  only:  as  a  rule  they  are  densely  packed  side 
by  side.  The  new  growth  is  very  rich  in  blood-vessels. 
Tt  appears  that  those  blood-vessels  are  surrounded  by  a 
thick  hvaliiie  mantle  ov  <heath.     In  leased  sections  and 


No  1,  2,  3  and  4.-Camera  drawing  Rei^chert'shomo^^^^^ 
ove  «fece  No.  4.    Cells  witl.  large  processes,  ^  ^l\^l\^^^'^\^^^  fiber  whicli.is 
lltt?  arise  out  of  the  cell.  prot<,plasm^    No  .  ^  o-s^a  ^^^  _^^ 

probably  not  connected  witli  tliccell  '^P^^^'^^;^^'^^if^  fibers  interminsled 
P"^"  jfo  -,.-MaKniflcation  as  above,    ^ine  neuroMia  ,.^,jgj.^  jj^g  not 
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under  higher  magnifying  power  it  becomes  evident 
that  v\hat  appearvS  to  be  a  hyaUne  sheath  is  made  up  of 
numberless  densely  packed  fibers  of  varjang  caliber,  be- 
ine:  all  attached  on  one  side  to  the  blood-vessel  wnll. 


0r 


No.  6  and  No.  7.— Reichert's  obj.  No.  3,  eye-piece  No.  4.  Bloodvessel^ 
showing  how  th<>  neuroglia  fibers  are  atlaclied  to  the  vessel-wall,  so  that 
there  is  an  apparently  homoKeueous  hyaline  slieatli  formed  around  the 
vessel.  The  fibers  can  be  seen  brst  in  No.  7,  which  is  drawn  from  a  blood- 
vessel which  had  been  lorn  louse  from  the  surroundiuj;  tissue. 

while  some  of  the  fil)ers  are  connected  on  the  other  side 
with  neuroglia  tells.  A  proliferation  of  the  elements 
forming  the  blood-vessel  wall  jiropcr  is  not  found.  The 
tumor,  therefore,  is  a  pure  glioma  and  does  not  show 
anv  of  the  features  of  a  <o-callcd  ulio-sarcoma.     Axis- 


BKAIN  TUMOR.  49 


cylinders  and  ganglion  cells  were  not  fonnd;  there  was, 
however,  no  particular  effort  made  to  find  them.  If 
present  at  all,  they  are  not  to  be  found  in  large  numbers. 

With  reference  to  the  neuroglia  fibers,  the  tumor 
demonstrates  beyond  a  doubt  that  the  large,  thick,  heavy 
fibers  are  processes  of  the  cell  protoplasm.  It  is,  how- 
ever, impossible  to  make  the  same  claim  with  reference 
to  the  long,  slender,  thin  fibers.  They  seem  to  be  un- 
connected with  any  cells,  and  where  they  do  appear  to 
be  in  relation  with  a  cell,  they,  in  fact,  stretch  either 
above  or  l)elow  this  cell.  I  am  of  the  opinion  that  the 
neurogliar  fibers  are  derived  from  the  giia  cells  by  a 
process  very  similar  to  that  which  leads  to  the  formation 
of  a  cornified  scale  from  an  epidermal  cell. 

That  similar  changes  of  maturity  and  senility  may  go 
on  in  the  cells  of  the  epidermis  and  those  of  the  neu- 
roglia, unreasonable  as  it  may  appear  on  first  sight, 
becomes  more  jjlausible,  if  we  consider  the  common 
histogenic  origin  of  these  cells  so  very  much  different 
in  their  character  in  later  life. 

January  10,  1898. 


IIEPOKT  OF  THPtEE  CASES  OF  BEAIX  TUMOK 

WITH  SPECIAL  PtEFEKENCE  TO  THE  PATH- 

0L0(;Y   of   XEUPtOGLIOMA  AXD   THE 

PSYCHICAL  CHANGES  CAUSED  BY 

P.PATX  TUMORS. 

A.     K.    LEMKH. 

1 .  I'sanimo-Sarcoma. 

2.  Tubercle. 

3.  Xeuroglioma  ganglionare. 

Case  1. — M.  A.,  af^ed  45.  Hiuiyaii  in.  coal-niiii>'r.  was  ad- 
mitted to  Illinois  Eastern  fJosnital  for  Insane  on  January  .i. 
1897,   witli    a    rather   indefinite  history  of   mental    inipairnie'i*- 
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that  is  said  to  have  followed  an  a.ttack  of  typhoid  fever,  al- 
though an  injury  to  the  head  (a  fall)  and  masturbation  were 
assigned  by  his  relatives  as  ttiologieal  factors.  After  his  re- 
covery from  typhoid  fevci-  it  was  noted  that  he  was  becoming 
careless  and  dull  with  an  occasional  outburst  of  violence.  His 
habits  became  very  filthy;  he  seemed  to  have  lost  all  interest 
in  his  surroundings  and  slept  a  great  deal;  he  had  not  com- 
plained of  headaches,  nausea  or  dimness  of  vision;  at  least 
these  had  not  been  noted  by  the  physicians  in  charge  previous 
to  his  admission  here.  Great  disinclination  to  psychical  and 
physical  exertion  and  loss  of  memory  developed  early  in  the 
history  of  the  case.  Xo  delusions  nor  hallucinations.  There 
is  little  of  interest  in  the  personal  or  family  history  of  the 
patient  previous  to  the  attack.  He  used  alcohol  and  tobacco 
to  excess.  For  the  clinical  history  of  the  patient  after  his  ad- 
mission here  I  am  indebted  to  Dr.  B.  C.  Bowell. 

The  patient  is  a  well-developed  man.  -1.5  years  of  age.  His 
attitude  is  careless  and  expression  dull.  The  pupils  are  some- 
what dilated  bvit  react  novmally  to  light  and  accommodation. 
No  motor  disorders  of  .the  eye  muscles.  Vision  is  apparently 
normal — the  great  mental  dullness  does  not  admit  of  a  careful 
examination  of  the  acuity  and  range  of  vision.  Ophthalmo- 
scopic examination  could  not  l)e  iiuide. 

Circulatory  and  respiratory  organs  are  normal :  pulse  72, 
regular  and   strong. 

Digestive  organs:  Muc(iu>  MiciuluiMU'  of  nioiitli  is  ])a]e; 
marked  fetor  ex  ore;  teeth  are  crowded  and  irregular.  Invol- 
untary defecation.     No  vomiting  since  admitted. 

Sensoiy  Symptoms:  Patient  complains  of  vertigo.  No  pain 
or  paresthesia.  Cutaneous  sensibility  normal.  Localization 
good. 

Motoi'  symptoms:  Thcri'  is  no  |>aralysis.  although  the  lower 
extremities  show  considerable  paresis.  A  slight  ataxia  of  the 
cerebellar  type  and  a  rather  coarse  tremor  of  the  hands.  The 
knee  jerk  is  much  exaggerated:  no  ankle  clonus.  The  other 
muscle  jerks  and  the  cutaneous  reflexes  are  normal. 

Genitalia  are  normal,  'i'licre  has  been  an  incontinence  of 
urine  for  soveial  weeks. 

Psychical  examination:  Tlie  most  marked  psychical  change 
is  wluit  may  be  termed  psychoparesis  or  mental  asthenia. 
There  is  considerable  dejnession.  Psychical  and  psychomotor 
reaction  is  much  retarded.  Emotional  control  is  retained. 
Memory  and  imagination  are  markedly  imjiaired.  The  pa- 
tient's attention  can  be  sustained  with  great  difficulty  only 
and  then  but  for  a  short  time.  The  working  over  (Umar- 
beitung)  of  sense-impressions  lequires  unusual  effort,  and  even 
then  is  jjossible  but  to  a  limited  degree.  He  is  confused,  dull 
and  stupid.     No  delusion  nor  hallucinations  can  be  elicited. 

The  mental  and  physical  conditidn  of  patient   coiitiiuicd  with 
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no  further  changes  until  March  3,  1897.  At  o:30  p.m.  on  that 
day  he  complained  of  nausea,  and  shortly  after  was  found  in 
bath-room  in  an  epileptiform  seizure.  Ten  minutes  later  he 
vomited  profusely.  Unconsciousness  continued  until  6:50, 
when  a  second  seizure  occurred.  Profound  coma  until  death 
supervened   at  8   p.m. 

Ill  tlu'  abst'iiee  of  a  more  roliabk'  and  extensive  his- 
tory as  to  vomiting,  vertigo,  headache,  dimness  of  vision 
and  con\'ulsions  and  the  demonstration  of  choked  disc, 
1)rain  tumor  was  hardly  suspected.  The  symptom-com- 
])l('x  of  psychoparesis  and  the  development  of  convul- 
sions before  death  were  responsible  for  the  diagnosis  of 
dementia  paralytica. 

The  necropsy  was  made  fourteen  hours  after  death  and 
recorded  as  foUov/s:  The  corpse  is  that  of  a  well-nourished 
male,  167  cm.  in  length;  estimated  weight.  200  pounds.  The 
entire  face,  neck,  shoulders  and  dorsum  show  a  marked  degree 
of  Jividity.  The  post-mortem  lividity  is  developed  to  a  marked 
dcgice.  Pupils  are  equal  and  considerahly  dilated.  Panni- 
culus  adiposus  in  the  abdominnl  walls  inoasines  2%  cm.  in 
thickness.  The  heart,  lungs,  spleen,  liver,  kidneys  and  intes- 
tinal tract  are  noinial  except  that  all  the  organs  show  much 
))assive  congestion. 

The  calvarium  is  of  noinial  thickness:  the  markings  on  the 
inner  suifacc  are  of  the  usual  deiith.  The  dura  mater  is  very 
tense.  Its  inner  surface  is  rather  dry,  very  smooth  and  in  close 
contiict  with  the  cerebral  convulsions. 

The  leptomeninges  are  perfectly  transparent  and  compara- 
tiA-ely  dry.  The  pial  veins  contain  only  small  quantities  of 
dark  liuid  blood.  The  surface  of  the  brain  is  rather  dry:  the 
sulci  are  almost  entirely  obliterated.  A  decided  sense  of 
lluctuation  is  imparted  to  the  palpating  finger.  The  ventricles 
are  enormously  distended  with  clear,  colorless  lluid.  The  epen- 
dynia  is  normal.  Attached  to  the  choroid  plexus  of  the  left 
lateial  ventricle  is  a  tumor  mass  of  oval  shape  measuring  4  cm. 
in  lengtli.  The  mass  tapers  from  its  larger  posterior  extremity, 
which  measures  1  i/l.  cm.,  to  the  narrow  apex,  measuring  only 
Vi>  cm.  Externally  the  tuinnr  i<  (|uit!'  -ninotli  iiiid  shows  only 
large   irregularities. 

The  (111  surface  is  of  a  grayish  color  with  a  few  scattered 
liciiion  liagic  points.  In  some  areas  it  is  infiltrated  with  cal- 
careous material.  The  tumor  mass  is  adherent  posteriorly  and 
below  to  the  thalamus  opticus,  but  this  body  does  not  appear 
to  be  infiltrated.  The  anterior  extremity  is  adherent  to  the 
corpus  callosum  and  the  left  half  of  this  commissure  is  con- 
siderably thickened.  Aside  fioiii  the  icsults  of  pressure  noth- 
ing further  was  detected. 
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Post-mortem  diagnosis:  Hydrocephalus  internus; 
tumor  cerebri;  pleuritis  adliEesiva  chronica  levis.  Small 
pieces  excised  from  portions  of  the  tumor  in  which  little 
or  no  calcareous  infiltration  had  occurred,  fixed  and 
hardened  in  formalin,  corrosive  sublimate  and  absolute 
alcohol.  Pieces  from  the  calcareous  portion  were  de- 
calcified in  dilute  nitrid  acid  and  phlorogiucin. 

The  sections  made  from  the  tissue  that  was  decalcified 
are  made  up  largely  of  mature  connective  tissue  and 
blood-vessels.  Here  and  there  areas  are  found  between 
connective  tissue  bundles  in  which  there  are  spindle- 
shaped  cells.  The  blood-vessel  walls  are  considerably 
thickened  and  there  is  quite  an  accumulation  of  spindle 
cells  around  some  of  them.  In  many  areas  calcareous 
material  is  still  present.  Many  of  the  smaller  vessels 
are  much  thickened  and  contain  deposits  of  calcareous 
material  that  is  especially  noticeable  in  the  media.  Other 
vessels  are  entirely  occluded  and  infiltrated  with  the  lime 
salts.  Here  and  there  an  area  of  calcareous  material  is 
found  which  seems  to  have  no  direct  relation  to  the 
blood  vessels;  but  few  of  these  areas  show  a  concentric 
arrangement.  The  larger  posterior  extremity  of  the 
tumor  contains  much  less  calcareous  material  and  mature 
fibrous  tissue.  Sections  from  the  area  are  rich  in  round 
and  spindle  cells.  The  largest  and  most  elongated 
spindle  cells  stretch  across  the  section  in  bands  and  do 
not  seem  to  have  any  connection  with  blood  vessels. 
There  are  all  gradations,  from  round  to  spindle  (jells. 
Few  laminated  calcareous  bodies,  separate  and  distinct 
from  tlie  blood  vessels,  are  found  in  this  area. 

There  is  still  some  doubt  as  to  what  properly  consti- 
tutes a  psammoma.  The  genuine  primary  psammoma 
is  found  in  the  pineal  gland,  the  choroid  plexus  and  on 
the  membranes,  especially  the  dura  at  the  base.  The 
so-called  brain-sand  formation  is  a  physiological  process 
in  the  pineal  gland  and  the  choroid  plexus,  and  an  ab- 
normnl  increase  of  this  l)rain-snnd.  or  acervulus,  often 
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gives  rise  to  tumors  usually  no  larger  than  a  pea  or 
cherry.  It  is  this  variety  of  tumors,  if  they  can  be 
called  such,  to  which  the  term  psammoma,  or  acerouloma, 
properly  belongs^.  Oppenheim"  and  many  others  de- 
fine them  in  a  rather  indefinite  way  as  tumors,  in  which 
calcareous  material  is  deposited,  and  in  accordance  with 
this  view  many  cases  have  been  reported  as  psammoma 
wliich  in  reality  were  sarcomata,  fibroma,  gliomata,  etc., 
in  wliieh  lime  salts  had  been  deposited.  It  certainly  does 
not  seem  correct  to  designate  a  sarcoma  or  a  glioma  as 
psammoma  for  the  sole  reason  that  it  happens  to  con- 
tain more  or  less  deposit  of  this  kind. 

The  tumor  in  our  case  must  certainly  be  looked  upon 
as  a  sarcoma  and,  inasmuch  as  it  contains  so  much  cal- 
careous material,  it  is  safe  to  speak  of  it  as  a  psammo- 
sarcoma.  If  either  term,  singly,  were  chosen  for  this 
growth,  it  should  certainly  be  sarcoma;  for  a  considerable 
portion  of  the  tumor  mass  as  well  as  the  entire  area  of 
the  corpus  eallosum,  which  was  infiltrated  with  neo- 
plastic cells,  is  entirely  free  from  the  calcareous  deposits. 
Among  the  largest  of  the  psammomata  that  have  been 
reported  are  those  of  Arnold — psammoma  of  the  plexus 
choroideus  of  the  third  ventricle,  the  size  of  an  apple; 
Petrina — a  large  psammoma  of  the  dura  at  the  base; 
Blancjuinque — a  psammoma  the  size  of  a  pigeon's  egg, 
of  tlie  pineal  gland^. 

It  is  difficult  to  determine,  in  this  case,  the  part  played 
l)y  tlie  lesion  of  the  corpus  eallosum  in  the  production 
of  the  psychical  symptoms  noted  here.  Only  one  or 
two  instances  are  recorded  in  which  an  ante-mortem 
diagnosis  of  tumor  of  the  corpus  eallosum  was  made. 
Bristow''  reviews  the  subject  and  believes  that  tumors  in 
tliis  area  can  Itc  diagnosticated  when  the  following  pos- 
itive and  negative  symptoms  are  present : 

1.  The  gradual  progression  of  symptouis  noted  in 
nearly  all  brain  tumors. 

2.  Tbe  absence  or  xcvy  iiu-omjilete  development  of  the 
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general  symptoms,  such  as  headache,  vomiting,  neuritis, 
optica,  apoplectiform  or  epileptiform  attacks. 

3.  ^Marked  disturbances  of  intelligence,  stupidity, 
sopor  and  nonaphasic  speech  disturbances. 

4.  Hemiparesis,  often  combined  with  a  slight  paresis 
of  the  opposite  side. 

5.  Absence  of  s3'mptoms  on  part  of  cranial  nerves. 
In  our  case  the  internal  hydrocephalus  is  sufficient  to 

account  for  all  the  symptoms  present. 

Case  2. — Mrs.  I.  J.,  age  47.  was  admitted  to  the  Illinois  East- 
ern Hospital,  July  2,  1897.  The  condition  of  the  patient  at  the 
time  of  admission  was  such  as  .to  make  it  impossible  for  the 
clinician  to  make  a  thorough  neurological  examination  and  the 
history  prior  to  her  admission  could  only  be  obtained  from 
friends  whose  observations  of  the  case  were  necessarily  very 
imperfect. 

Tlie  illness  began  about  ten  months  after  her  last  confine- 
ment— in  June.  1892.  The  first  symptom  is  said  to  have  been 
numbness  of  the  entire  left  side,  which  continued  as  the 
sole  symjitom  for  four  months  until,  at  the  end  of  this  time, 
a  complete  left  hemiplegia  made  its  appearance.  The  eyes  de- 
A'iated  to  the  right  side:  left  pupil  was  dilated.  The  paralysis 
gradiuilly  disappeared  and  at  the  end  of  ten  months  from  its 
onset  the  patient  was  able  to  leave  her  bed.  ^lore  or  less 
paresis  of  the  left  side  remained  for  twenty-eight  months 
and  left  her  in  a  practically  normal  condition  for  five  months. 
Then  a  second  attack  of  left  hemiplegia  made  its  appearance, 
this  time  very  gradually.  Headache,  vertigo,  dimness  of  vision 
and  very  frequent  vomiting  were  experienced  from  the  begin- 
ning of  the  second  hemiplegia  and  continued  to  the  end.  One 
year  ago  (July,  180())  general  convulsions  occurred,  recurring, 
with  varying  frequency,  to  the  time  of  her  death.  During  the 
last  year  vomiting  has  been  the  most  prominent  of  the  gen- 
eral symptoms.  Nothing  definite  could  be  learned  as  to  the 
nature  of  the  mental  aberration  except  that  her  speech  was 
hesitating  and  incoherent.  There  was  impairment  of  vision 
and  hearing,  and  marked  loss  of  memory:  no  hallucinations. 

At  the  time  of  admission  the  mental  condition  of  the  patient 
was  one  of  extrenu'  confusion  and  depression.  She  was  very 
anaemic  and  poorly  nourished.  The  physical  examination  is 
recorded  as  follows:  There  is  a  moderate  exophthalmus.  more 
marked  in  the  left  eye:  arcus  senilis:  ])upils  are  eipial.  dilated 
and  react  only  very  feebly  to  light:  accommodation  normal: 
the  visual  field  is  approximately  normal  in  outline,  but  vision 
is  dim.  No  muscular  incomiietency  in  either  eve.  Hearing  is 
much  impaired  on  either  side  but  more  so  on  the    left.    Muscles 
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of  left  side  of  face  are  paretic.  Fibrillary  twitchings  in  muscles 
about  the  mouth  and  chin. 

The  chest  is  well  developed;  lungs  negative.  Area  of  heart 
dulness  normal,  pulse  48:  some  sclerosis  of  radials.  The  heart 
sounds  are  forceful  and  distinct :  an  occasional  reduplication 
of  second  sound.  Sphygmographic  ti-acing  shows  distinct  elas- 
ticity waves  with  only  a  bare  suggestion  of  the  dicrotic  wave. 

Examination  of  abdomen  negative,  except  that  the  abdominal 
reflex  could  not  be  elicited. 

There  is  universal  muscular  weakness  but  no  distinct  paraly- 
sis.    Sensation  is  normal.  Knee-jerk  is  absent:  no  ankle  clonus. 

The  gynecological  and  urine  examination  are  negative. 

There  is  a  marked  ataxia  when  the  eyes  are  closed  and  a  ten- 
dency to  fall  toward  the  right. 

No  illusions  nor  hallucinations.  After  admission  the  patient 
grew  worse  quite  rapidly.  The  pulse  became  very  weak,  but 
remained  slow  until,  shortly  before  death,  it  reached  108. 
About  three  hours  before  death  there  was  a  typical  pulsus 
alternans,  the  alternate  small  elevations  being  almost  imper- 
ceptible and  auscultation  of  the  heart  revealed  the  correspond- 
ing alternately  forceful  and  weak  contractions.  Exitus  lethalis 
at  2:30  i).m.,  July  18,  1807.  Necropsy  was  made  one  hour 
after  death. 

The  heart,  liver,  spleen  and  kidneys  were  normal.  The  left 
])leural  cavity  was  entirely  obliterated  by  readily  separable 
adhesions.  The  lungs  were  somewhat  emphysematous  and  the 
bronchi  contained  much  very  viscid  turbid  mucus. 

The  post-mortem  findings  in  the  head  are  recorded  as  follows: 
The  calvariiuu  is  synunetrical,  the  sutures  distinctly  marked. 
The  inner  surface  of  the  calvarium  is  quite  rough.  The  frontal 
bones  are  relatively  thicker  than  the  others,  measuring  from 
0  to  10  mm.,  whereas  the  occipital  measures  but  6  mm.  The 
dura  mater  is  tense,  its  internal  surface  rather  dry.  The  sur- 
face of  the  brain  is  dry  and  the  cerebral  convolutions  decidedly 
flattened.  The  cerebellum  is  somewhat  atrophied.  The  basal 
vessels  contain  a  few  nodules  of  sclerosis.  The  left  pedunculus 
cerebri  is  nuich  larger  than  the  right  and  is  .soft.  The  left 
optic  tract  is  thinner  and  more  ribbon-like  than  the  right.  The 
left  temporo-splienoidal  lobe  is  relatively  large  and  soft,  excejjt 
at  its  tip.  where  the  consistence  is  increased.  The  pia  mater  is 
apparently  not  altered.  The  entire  ventricular  cavity  con- 
tains a  great  excess  of  fluid ;  its  ependyma  is  not  altered  e.xcept 
in  the  left  descending  hoiii,  where  it  is  very  much  softened 
and  presents  a  roughened  luemorrliagic  surface  with  many  fis- 
sures, the  latter  the  result  of  manipulation.  Almost  the 
entire  left  temporal  lobe  is  soft.  At  its  tip,  involving  prin- 
(•i])ally  the  gyrus  uncinatus,  is  a  firm  tumor  mass  made  up  of  a 
grayish  yellow,  lather  firm  cciitci'.  \\hich  is  rather  iircgular 
in  out  line,  and  i^  sinrouiiilcd  liy  a   wide  grav  zone  contaiiiiu"-  a 
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few  punctate  lupmoiihaoic  areas.  The  tumor  tissue  shades  ofli' 
very  gradually  into  the  softened  brain  tissue. 

In  the  right  island  of  Reil  is  another  smaller  tumor,  more 
regular  in  outline,  measuring  1  cm.  in  outline.  This  tumor 
extends  to  the  corpus  striatum,  but  does  not  involve  it.  It  is 
surrounded  by  a  firm  connective  tissue  capsule.  Its  center  is 
made  up  of  soft  caseous  material.  The  grayish  peripheral 
zone  of  this  tumor  is  very  narrow.  The  ependyma  of  the  upper 
third  of  the  floor  of  the  fourth  ventricle  and  the  entire  aque- 
duct of  Sylvius  is  ragged  and  covered  with  clotted  blood.  No 
tumor  mass  could  be  detected  in  this  vicinity,  and  sections 
through  the  pons  do  not  reveal  gross  lesions  aside  from  the 
[•loftening  of  the  ependyma  and  the  tissue  immediately  sub- 
jacent. Small  hemorrhagic  areas  are  found  scattered  through- 
out tlie  pons. 

The  coi'd  shows  no  gross  lesions — it  is  preserved  in  Miudler's 
fluid. 

Specimens  for  microscopic  sections  were  removed  from  the 
tinners  and  from  the  softened  brain  tissue  beneath  tlie  epen- 
dyma of  the  descending  horn  of  left  ventricle. 

Microscopic  examination  of  the  tumor  tissue  shows  that  the 
center  of  the  tumor  is  made  up  of  ninneroiis  areas  containing 
only  granular  amoiphous  material.  Near  tlie  outer  zone  of 
the  caseous  center  these  necrotic  areas  are  small  and  scattered. 
and  luimerous  areas  <if  round-cell  infiltration  se])arate  them 
from  each  other.  In  the  outer,  more  cellular  zone  there  are  a 
few  small  scattered  tubercles.  Giant  cells  are  foiuid  in  the  ])ei- 
ipliery  of  the  necrotic  area;  are  more  conunon,  howevt'i .  in  the 
areas  of  ])erivascular  infiltration.  The  softened  cortex  in  the 
vicinity  of  the  tumor  has  lost  its  characteristic  histological 
structure.  The  pyramidal  cells  are  sparse,  the  cell  body  stains 
only  veiy  faintly  and  the  nucleus  in  many  of  the  cells  has  en- 
tirely disappeared;  in  others  it  takes  the  stain  but  very  faintly. 
The  i)rotoplasmic  processes  that  can  be  traced  for  some  little 
ilistance  in  the  healthy  cortex  when  thionin  or  methylene-blue 
is  employed,  are  not  visible  here.  A  nucleolus  is  visible  in  a 
few  of  the  pyramidal  cells  in  the  preparation  stained  with 
thionin.  The  preparations  made  from  the  tumor  in  the  right 
island  of  Heil  show  a  very  dense  connective  tissue  band  sur- 
rounding the  entirely  necrotic  center. 

Here  and  there  cystic  cavities  a])iiear  in  the  tumor  tissue 
(tip  of  left  temporal  lobe)  that  a])i>ear  to  be  enormously  dis- 
tended perivascular  s])aces.  Nearly  all  the  vessels,  but  more 
])articularly  those  in  the  periphery  of  the  tumor,  are  enormous- 
ly thickened.  There  is  a  marked  pioliferation  of  the  endothe- 
lium, the  muscularis  is  studded  with  round  cells,  and  in  many 
vessels  there  is  an  enormous  zone  of  round-cell  infiltration  and 
connective  tissue  proliferation  between  the  muscularis  and  ex- 
ternal   elastic    lainii'.a.    and    another    zone   between    this    lamina 
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and  the  adventitia.  Even  the  central  necrotic  zones  contain 
soTne  blood  vessels,  but  they  are  few  and  their  entire  wall, 
save  the  endothelial  layer,  seems  to  have  been  destroyed.  In 
some  of  the  vessels  there  is  a  faint  indication  of  a  pre-existing 
vessel  wall, but  in  others  even  the  intima  has  been  destroyed  and 
groups  of  red  blood  cells  and  pigment  are  found  here  and  there 
throughout  the  necrotic  material. 

]\Iany  sections  were  stained  with  carbol  fuchsin  and  searched 
carefully  for  tubercle  bacilli,  but  none  was  demonstrated.  Fail- 
ure to  demonstrate  the  bacilli  of  tuberculosis  leaves  some  doubt 
as  to  the  diagnosis  of  tubercle  in  this  case. 

From  the  histological  structure  per  se  it  is  impossible 
to  differeutiate  betweeu  tuberculous  aud  gummatous 
new  growths ;  further  evidence,  however,  favors  the  diag- 
nosis of  tubercle.  According  to  Virchow*  gummatous 
new  growths  have  the  following  characteristics :  They 
are  angular,  nodulated,  with  an  uneven  surface ;  are  fre- 
quently in  connection  with  the  dura  mater;  are  usually 
surrounded  by  a  Inroad  zone  of  gelatinous  substance, 
and  are  not  prone  to  undergo  softening.  Gummata  are 
very  rarely  found  deep  in  the  brain  substance,  are  usu- 
ally multiple,  and  the  meninges  in  the  neighborhood 
almost  always  show  syphilitic  thickening.  Birch-Hirsch- 
fekF  states  that  syphilomata  often  invade  the  dura  mater 
and  the  cerebral  substance  from  the  leptomeningis.  The 
dura  mater  is  often  thickened  and  adherent  to 
the  skull  and  leptomeninges,  and  this  is  espe- 
cially true  when  the  tumor  is  developed  on  the 
convexity.  The  possibility  of  the  development,  primar- 
ily, of  a  gunmia  in  the  brain  substance  must  be  consid- 
ered, but  it  is  certainly  a  very  rare  occurrence.  It  is 
conceded  by  most  authorities  that  giant  cells  are  found 
in  gummata,  as  well  as  in  tubercles.  Oppenheim-  quotes 
Baumgarten  as  authority  for  the  statement  that  the 
presence  of  giant  cells  in  a  supposed  gumma  is  indicative 
of  a  mixed  infection  with  the  tubercle  bacillus  or  a  mis- 
take; in  diagnosis.  Many  authorities  are  of  the  opinion 
that  the  tubercle  also  is  apt  to  have  its  origin  in  the 
meninges  and  to  involve  the  brain  structure  secondarily, 
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but  all  agree  that  it  is  by  no  means  rare  to  find  tubercles 
deep  in  the  brain  structure,  where  there  can  be  no  pos- 
sibility of  an  extension  from  ihe  meninges. 

Attention  has  been  called  to  various  histological  dif- 
ferences in  tubercle  and  gumma,  but  they  are  too  slight 
to  enable  us  to  use  them  for  differentiation  in  every  case. 
It  is  possible  that  by  a  careful  and  detailed  consideration 
of  a  given  granulation  tumor  we  may  come  to  a  reliable 
conclusion.  In  tubercle,  after  caseation  occurs,  it  is  apt 
to  involve  the  entire  center,  and  only  the  more  or  less 
regular  peripheral  zone  contains  living  tissue.  In  gum- 
ma the  caseous  area  is  often  traversed  by  bands  of  granu- 
lation tissue.  Suppuration  very  rarely  or  never  occurs 
in  gummata.  According  to  E.  Klebs"  the  intercellular 
framework  is  much  better  developed  in  syphiloma! a. 
Even  after  a  syphiloma  becomes  caseous  it  is  much  firmer 
than  is  the  case  in  tubercle.  Bruns^  states  that  gummata 
are  often  surrounded  by  much  cicatricial  tissue  and  con- 
tain many  sclerotic  vessels.  Tubercles  are  more  apt  to 
be  surrounded  by  a  zone  of  softened  tissue.  Klebs,  Op- 
penheim  and  Bruns  agree  that  the  giant  cell  is  essentially 
a  product  of  tuberculosis.  They  refer  to  the  cell  nuide 
uj)  of  a  homogeneous,  hyaline-like  jjrotoplasm  with  one 
or  more  rows  of  oval  nuclei  at  the  ])eriphery.  'IMiickened 
vessels  are  found  more  frequently  in  gummata,  but  it 
is  by  no  means  rare  to  find  them  in  tubercles.  In  the 
ease  under  discussion  there  was  no  evidence  of  tubercu- 
losis or  syphilis  in  the  other  organs  and  no  history  of 
syphilis  was  obtained. 

A  careful  examination  of  sections  of  the  s|)iiial  cord 
stained  after  Weigert's  ha^matoxylin  and  Marchi's  meth- 
ods fails  to  reveal  a  posterior  column  sclerosis.  This  is 
an  interesting  feature  in  this  case  because  of  the  contro- 
versy that  has  arisen  over  the  not  infrerpient  combiuation 
of  tabes  dorsalis  with  bi-ain  tumors.  0])penheim-  has 
observed  a  case  in  wliich  there  were  symptoms  that 
pointed  to  the  coexistence  of  tabes  dorsalis  and  braiti  tu- 
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mor,  and  later  demonstrated  a  typical  posterior  column 
degeneration.  Knapp,  Mendel,  Drummond,  Taylor, 
llandford,  Coxwell  and  others  have  reported  cases  of  this 
kind.  C.  flayer  and  Dinkier  have  attributed  the  pos- 
terior column  sclerosis  to  the  pressure  of  the  enormously 
increased  cerebro-spinal  fluid.  In  our  case  there  was 
absence  of  the  knee-jerk,  a  marked  ataxia  and  reflex 
iridoplegia,  which  would  very  naturally  lead  one  to 
think  of  a  tabes  dorsalis.  Absence  of  the  knee-jerk  has 
been  noted  in  cases  of  brain  tumor  in  which  no  posterior 
column  disease  could  be  demonstrated.  Ataxia  has  fre- 
quently been  observed  in  bulbar  lesions.  In  many  of 
these  eases  it  seems  probable  that  the  cerebellum  or  its 
peduncles  were  compressed,  but  there  can  be  no  doubt 
that  lesions  of  the  medulla  or  pons  may,  without  com- 
pression of  the  cerebellum  or  its  jDeduncles,  give  rise  to 
a  genuine  ataxia  of  the  cerebellar  type. 

Case  3.— A.  T.,  female,  age  32.  was  admitted  Sept.  22,  1897, 
with  the  history  that  she  had  an  epileptic  seizure  in  December, 
18fl6,  several  in  January  and  February,  1897.  These  seizures 
are  said  to  have  occurred  durino-  the  menstrual  period.  Prior 
to  her  first  epileptic  seizure  she  was  considered  normal  men- 
ally  and  physically,  although  she  had,  for  a  year  or  more  pre- 
viously, often  remarked  that  she  feared  she  would  become  in- 
sane. She  had  been  suffering  from  intense  frontal  headache, 
nuich  aggravated  at  the  menstrual  periods.  Since  December, 
1896.  she  has  very  gradually  become  indifferent,  forgetful,  has 
urinated  and  defecated  involuntarily.  Her  speech  is  slow  and 
hesitating.  There  is  considerable  muscular  weakness  and  a 
nuirked  ataxia.  Right  ])upil  wider  than  left;  double  choked 
disc;  vision  fairly  good.  Oct.  9,  1897,  the  patient  had  two 
general  epileptic  convulsions,  followed  by  stupor.  Gait  became 
very  slow,  with  a  tendency  to  drag  the  feet.  There  was  marked 
tremor  of  the  hands.  Knee-jerk  very  active.  The  mental  dull- 
ness steadily  became  more  maiked.  At  10  p.m.,  October  11, 
profuse  vomiting  followed  by  deep  coma,  which  persisted  until 
her  death  at  6:10  a.m.,  October  12. 

The  necropsy  record  is  without  interest,  except  for  the  find- 
ings in  the  brain.  The  calvariiun  is  perfectly  symmetrical :  the 
sutures  and  other  markings  are  normal.  The  frontal  bones  are 
relatively  thick — 6  mm.,  while  the  occipital  measures  but  3  mm. 
Tlie  dura  mater  is  very  tense  and  di-y.  The  markings  on  the  con- 
vexity of  the  brain,  especially  in  the  fronlal  region,  are  almost 
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entirely  obliterated ;  the  leptomeninges  are  dry.  The  right 
hemisphere,  in  the  region  of  .the  gyrus  fornicatus,  bulges  and 
has  made  a  large  indenture  in  the  corresponding  area  of  the 
left  hemisphere.  The  anterior  half  of  the  corpus  callosum  is 
enlarged,  of  irregular  outline  and  much  firmer  than  is  normal. 
The  right  frontal  lobe  is  of  greater  volume  and  much  firmer 
than  the  left.  The  entire  right  frontal,  anterior  portion  of 
right  parietal  and  the  corpus  callosum  are  transformed  into  a 
tumor  mass,  which,  in  the  right  parietal  and  posterior  portion 
of  frontal  lobes,  contains  many  larger  and  smaller  cystic  cavi- 
ties and  gelatinous  areas  of  softening,  while  in  the  anterior 
portion  of  the  frontal  lobe  and  the  corpus  callosum  the  consist- 
ence is  decidedly  increased.  The  right  corpus  striatum  is  also 
slightly  involved.  Ihe  optic  nerves  and  posterior  half  of  each 
eye  were  removed.  The  discs  were  much  swollen,  their  per- 
ipheries indistinct,  and  nuiny  hemorrhagic  streaks  were  visible 
in  the  fundus.  Pieces  of  tissue  from  various  areas  of  the  tumor 
were  fixed  in  formalin,  haidened  in  alcohols  of  increasing 
strength,  cleared  in  toluol  and  imbedded  in  paraffin.  Sections 
of  this  material  were  stained  with  fornuxlin-saffranin,  hiiema- 
toxylin  and  eosin,  thionin.  methylene  blue,  nuclear  black  and 
after  Van  Giesen's  method. 

^licroscopic  examination  of  these  sections  showed  an 
illy  defined  fibrillar  network,  containing  numerous  nu- 
clei, some  of  which  are  apparently  free;  others  are  sur- 
rounded by  a  narrow,  indistinct  zone  of  homogeneous 
protoplasm.  Aside  from  these  there  arc  a  great  many 
more  or  less  irregular  homogeneous,  faintly  stained, 
hyaline-like  bodies,  some  of  which  contain  a  well-stained 
nucleus  which  seems  crowded  to  the  very  periphery  and 
in  many  instances  is  much  flattened.  Occasionally  a 
body  of  this  kind  is  found  with  a  faintly  stained  and 
more  or  less  centrally  located  nucleus.  A  large  portion 
of  these  bodies  is  apparently  without  a  nucleus.  The  large 
homogeneous  cell  bodies  are  found  in  all  portions  of  the 
tumor,  even  in  the  softened  areas,  but  are  closely  packed 
in  the  corpus  callosum.  Surrounding  these  free  nuclei 
and  large  cell  bodies  is  a  sparse  fibrillar  framework. 

It  is  difficult  or  impossible  to  decide  definitely  as  to 
the  nature  of  these  large  homogeneous  bodies  after  this 
very  ordinary  process  of  staining.  To  enable  us  to  do 
this  small  pieces  of  tissue,  having  been  thoroughly  fixed 
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in  formalin,  were  treated  after  the  method  of  Mallory^ 
the  steps  of  which  we  briefly  outline  here: 

L  Formalin,  10  per  cent,  aqueous  sol.,  4  days  or 
longer. 

2.  Picric  acid,  sat.  aqueous  sol.,  4-8  days.  Steps  1 
and  3  may  be  combined. 

3.  Ammonium  bichromate,  5  per  cent,  aqueous  sol., 
in  incubator  at  .37°  C.  for  4-6  days.  Change  sol.  on 
second  day. 

4.  Dehydrate  in  alcoliol  without  first  washing  in 
water. 

5.  Imbed  in  celloiden.  (Our  material  was  imbedded 
in  j)araffin.) 

Sections  of  tissues  mordanted  in  this  way  were  stained 
after  Weigert's  fibrin  stain,  slightly  modified  by  Mallory ; 
others  with  Mallory's  phospho-tungstic  acid,  hffimatox- 
ylin,  methyl-violet,  methylene-blue,  thionin,  etc. 

The  large  homogeneous  bodies  referred  to  above  are 
beautifully  stained  by  the  methyl-violet  and  also  by  the 
phospho-tungstic  acid  hamiatoxylin. 

In  the  majority  of  those  which,  after  the  ordinary 
staining,  appear  to  be  without  a  nucleus,  one  or  two 
faintly  stained  nuclei  are  brought  out.  The  single 
nuclei  are  usually  at  one  pole  of  the  cell,  though  in  many 
cells  they  are  found  near  the  center.  One  unmistakable 
mitotic  figure  is  present  in  a  preparation  stained  with 
methyl-violet  after  Mallory's  mordant  had  been  used. 
Tlie  bodies  are  seen  to  be  much  more  irregular  than  they 
appeared  in  the  unmordanted  tissues  and  from  one  to 
six  processes  can  be  demonstrated  on  many  of  them. 
^Vlany  fibers,  identical  in  appearance  with  the  ganglion 
cell  process  arc  seen,  among  the  cells,  but  they  do  not 
appear  to  be  directly  connected  with  them.  They  are 
not  so  numerous  but  that  they  can  be  looked  upon  as 
processes  of  some  cell  body.  It  can  scarcely  be  denied, 
however,  that  they  may  be  free  fibers,  in  the  sense  that 
tliov  have  no  cell  connection. 
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In  this  case  the  diagnosis  of  neurogiioma  gangiio- 
nare  seems  justifiable  in  view  of  the  occurrence,  in  the 
tumor  tissue,  of  the  well-  developed  fibrillar  network, 
the  large  nucleated  ganglion  cells  and  the  smaller  cells, 
some  of  which  contain  a  small  zone  of  perinuclear  pro- 
toplasm, whereas  in  others  nothing  but  a  nucleus  is  to 
be  seen. 

There  has  been  much  confusion  in  the  discussion  of 
this  specific  tumor  of  tlie  central  nervous  system.  It 
has  been  and  is  still  confounded  with  sarcoma  so  much 
that  it  is  impossible  to  decide,  from  descriptions  of  the 
microscopic  findings  in  the  majority  of  the  cases  found 
in  the  literature,  whether  a  given  case  was  one  of  glioma 
or  sarcoma  ;  in  fact,  in  many  of  the  cases  the  tumor  has 
been  designated  glio-sarcoma. 

Since,  His,  Von  Lenhossek  and  others  pointed  out  to 
us  the  epiblastic  origin  of  the  glia  cells  these  elements 
have  been  subjected  to  more  careful  histological  and 
patliological  study  and  much  has  been  done  in  the  differ- 
entiation of  glioma  and  sarcoma. 

It  nnist  not  be  denied  tliat  gliomatous  and  sarcomatous 
elements  may  be  i'ound  in  the  same  growth,  but  this  is 
certainly  a  very  rare  occurrence. 

Strophe**  and  Ziegler"  agree  that  the  term  glio-sarcoma 
should  be  limited  to  glioniata.  in  which  there  is  an  actual 
neo])lastie  proliferation  of  mesoblastic  tissue  in  addition 
to  the  epiblastic  growtli,  and  that  this  niesol)lastic  pro- 
liferation must  have  its  origin  in  the  vessels  of  their 
sheaths.  ^Microscopic  differentiation  has  been  attempted 
on  the  basis  of  the  richness  or  paucity  of  the  collnlar  ele- 
ments. In  many  cases  found  in  the  literature  it  seems 
tbat  a  diagnosis  of  sarcoma  or  glio-sarcoma  has  been 
made  b(>cause  tlie  celhdar  elements  were  numerous. 
Thonia'"  recognizes  the  epiblastic  origin  of  glia  tissue 
but  still  believes  that  a  glioma  is  capable  of  development 
into  a  ra])idly  growing  glio-sarcoma.  Allrii  Starr^^  and 
Op])i'nli('in)-  as  well  as  F>runs^  nse  the  term  glio-sarcoma. 
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although  Bruns  is  of  the  opinion  that  gliomata  are  to 
from  sarcoma.  Diiferentiation  lias  also  been  attempted 
on  the  basis  that  the  cells  in  gliomata  are  always  sur- 
rounded by  a  zone  of  protoplasm  with  many  branches. 
This  branching  protoplasm  can  often  be  demonstrated 
only  in  the  fresh,  teased  preparation,  but  undoubted 
gliomata  do  occur  in  which  many  of  the  cells  are  de- 
void of  this  protoplasm.  In  preparations  of  gliomatous 
tissue  mordanted  in  Mallory's  or  Weigert's  fluid  for  the 
special  purpose  of  bringing  out  the  protoplasm  of  the 
cell-body  and  its  branches,  many  free  nuclei  are  found. 

Xeurogliorna  ganglionare  is,  according  to  E.  Klebs, 
a  new  growth  in  which  true  nerve  elements  as  well  as 
glia  tissue  proliferate.  Oppenheim-  gives  an  illustra- 
tion borrowed  from  Zeigler  in  which  these  elenicuts 
are  beautifully  shown.  The  ganglion  cells  in  this  figure 
are  somewhat  more  regular,  their  protoplasm  is  granular 
and  the  nucleus  is  usually  found  near  the  center  of  the 
cell.  Many  deeply  stained  fibers  are  depicted,  which 
are  looked  upon  as  true  nerve  fibers.  In  those  of  our 
preparations  that  were  stained  with  Weigert's  ha?ma- 
toxylin  many  deeply  stained  fibers  are  present,  but  they 
are  more  numerous  and  vary  much  in  size.  It  seems 
to  us  impossible  to  decide  definitely  upon  these  as  being 
nerve  fibers  in  spite  of  the  fact  that  Weigert's  stain  was 
employed , 

Professor  E.  Klebs  of  Chicago  has  very  kindly  made 
a  careful  examination  of  our  preparations  and  states  very 
positively  that  this  tumor  is  to  be  classed  with  what  he 
has  described,  as  quoted  by  Oppenheim,  Birch-Hirsch- 
leld  and  others,  as  neuroglioma  ganglionare. 

^lany  authMfs.  including  ()sl(>r,  do  not  consider  the 
ganglion  cells  and  so-called  nerve  fibers  that  are  found 
in  the  neiirnglionia  ganglionare  to  be  genuine  nerve 
elements.  RaynKind  and  some  others  consider  that  some 
of  this  glia  cell  as  the  "Ersatzzelle."  Other  observers, 
glia   cells   are   ca])alil(',    under   the   ]iro])er  stimulus,   of 
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transformation  to  genuine  nerve  cells.  Raymond  speaks 
on  the  other  hand,  insist  that  these  ganglion  cells  and 
nerve  fibers  can  only  be  derived  from  pre-existing  nerve 
cells. 

Our  preparations  do  not  permit  us  to  add  anything  to 
the  much  discussed  question  of  the  disassociation  of 
glia  fibers.  Ta^-lor^'  in  his  very  able  article  of  recent 
date  takes  up  this  question  of  the  disassociation  of  glia 
fibers  and  comes  to  the  conclusion  that  "the  development 
of  neuroglia  in  all  probability  is  from  cells  witli  proto- 
plasmic processes  to  cells  with  differentiated  and  inde- 
pendent fibers,"  and  also  that  "the  term  glio-sarcoma 
should  be  dropped  as  unscientific  and  misleading  in  its 
significance.  No  criterion  has  3'et  been  offered  to  de- 
termine a  fundamental  distinction  between  glioma  and 
sarcoma  (Stroebe)  and  secondly  between  glioma  and 
so-called  gliosis  (Weigert)." 

^Mental  disturbances  in  cases  of  brain  tumor  are  the 
rule,  althougli  in  many  cases  they  are  slight.  The  in- 
crease of  the  intercranial  pressure  is  the  usual  cause  of 
the  psychic  changes,  but  in  many  cases  it  must  be  ad- 
mitted tliat  the  particular- location  of  the  tumor  is  largely 
res])onsible.  Tumors  of  considerable  size  may  develop 
in  the  so-called  silent  areas  without  giving  rise  to  men- 
tal changes  otluT  tliaii  a  more  or  less  marked  loss  of 
inemory,  but  as  soon  as  the  intercranial  pressure  in- 
creases materially  there  develops  a  confusion  and  what 
may  ))e  termed  a  mental  asthenia.  Great  effort  is  neces- 
sary to  concentrate  the  attention  and  sometimes  this  can 
be  brouglit  about  only  with  the  more  powerful  stimuli, 
and  tlicii  but  for  ;i  sliort  time,  as  though  the  least  mental 
effort  were  followed  by  great  exhaustion.  Reasoning 
and  memory  are  almost  always  impaired,  at  times  to  a 
very  marked  degree.  Occasionally  a  melancholic  con- 
dition is  the  only  sign  of  mental  impairment.  Oppen- 
heim-  reports  a  case  in  which  a  choked  disc  and  a  mental 
condition    not   to    he   di'Tcn  iitiated    from    the   ordinarv 
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melancholia  were  the  only  symptoms  of  brain  tumor. 
Xot  infrequently  attacks  of  maniacal  excitement,  hal- 
lucinatory confusion  or  actual  delirium  have  been  ob- 
served. Karely  do  we  meet  with  paranoia-like  symp- 
toms.    One  case  of  this  kind  was  observed  by  Dinkier. 

It  is  important  to  note  that  psychical  disturbances  may 
constitute  the  earliest  symptoms  of  brain  tumor.  Wol- 
lenberg  cites  the  case  of  a  woman  who  was  admitted  to 
the  hospital  with  a  diagnosis  of  hallucinatory  delirium. 
Some  time  later  she  was  readmitted  with  other  syinp- 
toms  of  brain  tumor.  In  Oppenheim's  cases  the  earliest 
mental  symptoms  were  usually  those  of  mere  indisposi- 
tion and  apathy.  As  the  tumor  develops  there  ensues 
a  progressive  dementia,  with  or  without  paralysis.  Krae- 
pelin-*  speaks  of  the  frequently  recurring  periods  of 
excitement,  the  psycho-epileptic  seizures.  Occasionally 
a  cataleptic  state  has  been  noted  and  a  very  stupid  con- 
dition with  a  tendency  to  much  sleep.  Delusions,  illu- 
sions and  hallucinations  are  uncommon  and  are  said  to 
l)e  most  a])t  to  occur  in  cerebellar  tumors.  Visual  and 
auditory  hallucinations  have  been  noted  in  completely 
})lind  and  deaf  individuals.  Hughlings  Jackson  has  re- 
ported a  case  of  tumor  of  the  temporal  lobe  with  hal- 
lucinations of  smell.  Leubuscher^^  in  his  work  on  dis- 
eases of  the  brain  published  in  1854  says  of  the  psychical 
symptoms  of  brain  tumors  that  they  are  usually  not  very 
marked  and  for  that  reason  comparatively  few  cases  are 
admitted  to  asylums.  In  350  necropsies  made  by  him 
in  asylums  he  met  with  but  four  cases  of  brain  tumor, 
one  tTihorclo.  one  cysticercus  and  two  cancers.  Leu- 
hux-licr  met  with  many  cases  of  brain  tumor  in  which 
there  was  mental  impairment,  and  speaks  of  maniacal 
attacks,  loss  of  memory,  confusion  and  dementia.  Coma 
often  precedes  death. 

A  much-discussed  question  in  brain  physiology  is  the 
function  of  the  frontal  lobes.  Many  observers  believe 
that  tumors  of  the  frontal  lobes,  other  things  being  equal, 
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are  no  more  apt  to  give  rise  to  psychic  changes  than 
those  in  other  portions  of  the  encephalon.  Even  the 
more  recently  reported  cases  leave  us  much  in  doubt  as 
to  the  relation  of  the  frontal  lobes  to  the  higher  psychic 
functions,  but  they  demonstrate  quite  satisfactorily  that 
in  the  great  majority  of  the  well-observed  eases  of  tu- 
mors of  the  frontal  lobes  there  is  early  impairment  of  the 
psychic  functions  or  a  decided  psychosis.  Ferrier,  Starr, 
Knapp  and  others  are  inclined  to  look  upon  marked 
mental  aberration  occurring  early  in  a  case  of  brain 
tumor  as  a  focal  symptom  of  disease  of  the  frontal  lobes. 
It  is  probable  that  disease  of  the  left  frontal  lobe  is  no 
more  apt  to  give  rise  to  mental  impairment  than  is  dis- 
ease of  the  right  except  for  the  frequent  combination 
of  ])sychic  deterioration  with  the  symptom-complex 
aphasia. 

The  nature  of  the  tumor  has  little  or  no  eifect  upon 
the  mental  changes,  although  it  has  been  contended 
that  the  cysticercus  cerebri  is  unusually  apt  to  give  rise 
to  psychic  disorder.  The  probable  explanation  is  the 
frequent  multiplicity  of  the  growths.  Jastrowitz^"  says: 
"A  certain  form  of  mental  disturbance,  a  form  of  de- 
mentia with  characteristic  excitement,  the  so-called 
moria,  I  have  observed  only  in  tumors  of  the  frontal 
lobes.""  He  says  of  one  of  his  patients  that  he  was  good- 
natured,  confused  and  mentally  weak.  Occasionally 
there  was  a  marked  tendency  to  coarse  joking.  Often 
there  is  a  certain  liuinoroiis  tendency  in  their  speech 
and  general  behavior  which  makes  tlu'm  appear  very 
comical  and  this  comical  tendency  is  often  in  direct 
contrast  to  the  otherwise  apathetic  and  amnesic  condi- 
tion of  the  mind.  Jastrowitz  citets  another  case  of  tumor 
of  a  frontal  lobe  in  a  niiin  who,  in  his  very  demented 
and  confused  condition,  made  sarcastic  and  comical  re- 
marks to  and  about  those  around  him.  In  still  another 
case  a  patient  answered  in  a  short,  sarcastic  manner, 
makintr  at  the  <aine  time  all  sorts  of  grimaces.     Later 
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Jastrowitz  concluded  that  moria  was  found  only  in  a  por- 
tion of  the  cases  of  frontal  tumor  and  that  it  was  some- 
times found  in  frontal  lesions  other  than  tumor.  In 
some  cases  of  senile  dementia,  in  general  paresis  and  in 
alcoholics,  moria  has  been  observed  and  Jastrowitz  has 
claimed  that  even  in  these  conditions  the  moria  was  sig- 
nificant of  frontal  lobe  disease. 

It  is  to  be  remembered  that  such  coarse  brain  diseases 
as  tumors  are  sometimes  complicated  with  hysteria  and 
in  these  cases  the  symptoms  of  hysteria  are  not  to  be 
confounded  with  those  of  the  tumor. 
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THE  CHARACTER  OF  THE  CELLULAR  EXUDA- 
TION IX  ACUTE  KERATITIS  OF 
THE  RABBIT. 

W.  T.  COUNCILMAN. 

Those  changes  in  tissue  which  follow  an  injury,  and 
which  in  their  entiret}^  we  call  inflammation,  have  long 
heen  a  favorite  subject  both  for  investigation  and  for 
theor}-.  Almost  all  the  old  y3'stems  of  medicine,  based  as 
they  were  on  theoretical  conceptions  of  disease,  used  the 
inflammatory  processes  to  furnish  proof  of  the  correct- 
ness of  the  particular  theory  set  forth.  The  real  investi- 
gation of  the  inflammatory  changes  may  be  said  to  have 
begun  with  Jolm  Hunter.  Hunter,  Waller,  Virchow,  and 
Cohnhoim  are  the  names  with  which  the  groat  advances 
in  our  knowledge  of  the  process  have  been  associated. 
Ehrlich  has  indirectly  contributed  much  in  leaching  the 
dift'erenccs  in  the  character  of  the  leucocytes,  and  giving 
us  metliods  by  which  they  may  be  distinguished  with 
more  or  less  accuracy.  The  very  slight  contribution  to 
our  knowledge  of  the  subject  which  I  shall  offer  you  to- 
night is  the  result  of  the  study  of  a  subject  pursued  very 
intermittently. 

The  cornea  has  been  and  must  for  some  time  remain  a 
favorite  tissue  for  experimental  investigation  for  the 
patliologist.  A  review  of  all  the  articles  written  in  the 
last  forty  years  on  acute  inflammation  of  the  cornea 
would  carry  us  over  the  entire  history  of  the  various 
theories  on  the  origin  of  the  new  cells  in  inflamed  tissue. 
Whatever  theory  was  advanced,  its  upholders  have  found 
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support  in  what  they  found  in  this  tissue.  The  illustra- 
tions which  form  a  part  of  the  numerous  articles  would 
fill  a  large  volume.  Tliey  are  in  part  objective,  with  the 
author's  interpretations  added  to  the  objective  features, 
and  in  part  imaginary.  I'he  reason  that  the  cornea  has 
been  so  generally  selected  for  the  study  of  inflammation 
lies  in  the  great  simplicity  of  the  tissue  and  the  absence 
of  blood-vessels.  We  know  definitely  the  character  of  the 
cells  which  are  normally  present  in  the  tissue,  and  know- 
ing this  it  should  be  easy  to  determine  the  character  and 
origin  of  the  numerous  new  cells  which  are  found  in  it 
when  inflamed.  Tlie  tissue  is  also  admirably  adapted 
to  the  study  of  the  character  of  the  cell  changes  which  are 
produced  in  tissue  by  the  various  bacteria. 

The  cornea  is  covered  with  several  layers  of  epithelial 
cells  differing  neither  in  character  nor  arrangement  from 
those  covering  the  conjunctiva.  Below  the  epithelium  is 
the  proper  tissue  of  the  cornea,  which  agrees  in  its  gen- 
eral featiires  with  the  connective  tissue.  It  is  made  up 
of  straight  fibers  which  give  the  reaction  of  white  fibrous 
tissue,  and  which  are  arranged  in  planes.  The  fibers  in 
these  planes  run  in  various  directions,  usually  at  right 
or  oblique  angles  with  the  fibers  in  the  overlying  planes. 
They  are  all  straight,  and  all  those  in  the  same  plane  are 
parallel.  Between  the  fibers  there  is  a  general  ground 
substance  which  stains  brown  with  nitrate  of  silver.  In 
good  nitrate  of  silver  preparations  of  the  cornea  these 
fibers  are  not  visible.  In  preparations  made  from  edema- 
tous corneas,  and  when  the  tissue  is  slightly  swollen  in 
acid,  the  nitrate  of  silver  solution  penetrates  between  the 
fibers,  forming  brown  lines.  The  corneal  corpuscles  are 
connective  tissue  cells,  flattened  antero-posteriorly,  which 
lie  between  the  layers  of  the  fibers. 

In  a  properly  prepared  specimen  stained  with  nitrate 
of  silver  there  are  numerous  clear  spaces  which  have  ex- 
tremely irregular  outlines,  and  which  communicate  by 
means  of  numerous  processes  with  both  the  spaces  on  the 
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same  plane  and  those  above  and  below.  After  staining 
the  silver  specimen  with  a  nuclear  stain,  large,  irregular, 
pale,  or  slightly  granular  nuclei  are  found  in  these 
spaces.  Rarel_y  two  nuclei  are  found  in  the  cell  spaces. 
These  are  the  nuclei  of  the  corneal  corpuscles,  and  the 
protoplasm  of  these  fills  the  space.  In  gold  preparations, 
in  which  all  the  protoplasm  is  stained,  a  protoplasmic 
network,  similar  to  the  network  of  spaces  in  the  silver 
cornea  is  seen. 

In  addition  to  the  spaces  in  the  tissue  occupied  by  the 
corneal  corpuscles,  long  spaces  are  seen  which  extend 
from  the  periphery  to  the  center,  constantly  dividing 
into  smaller  branches.  The  larger  spaces  show  a  tracery 
of  silver  lines  similar  to  a  lymphatic  vessel.  In  the 
smaller  spaces  the  lines  are  more  irregular.  These  are 
the  spaces  in  which  the  ner\'es  run,  and  the  corneal 
spaces  open  UwW  into  them.  The  cornea  has  no 
blood-vessels  or  lymj)hatics,  properly  speaking,  although 
the  nerve  channels,  rejjresenting  perineural  lymph 
spaces,  take  the  place  of  the  latter.  These  nerve  channels 
can  bo  regarded  simply  as  enlarged  and  elongated  cell 
spaces  I'ned  on  all  sides  by  flattened  corneal  corpuscles 
similar  to  those  in  the  tissue. 

Otlicr  cells  arc  round  in  the  tissue  in  addition  to  the 
(•oi-iic;il  corpuscle's,  in  places  an  elongated  protoplasmic 
tliread  resembling  a.  nerve,  but  differing  from  this  in  the 
presence  of  a  nucleus  similarly  elongated,  is  found  in 
the  tissue.  These  cells  may  be  so  outstretched  as  to  ex- 
tend en  I  i  rely  across  the  field  of  the  microscope,  and  are 
|);ii';illcl  to  tlic  corneal  fihci's  in  the  same  plane.  Or  a 
round  cell,  with  a  curved  irregular  nucleus,  is  found  in 
the  same  cell  space,  with  a  corneal  corpuscle,  or  in  the 
irregular  space  between  two  corneal  spaces,  conforming 
itself  to  the  shai^e  of  this.  These  cells  are  most  numer- 
ous in  the  upper  layers  of  the  tissue,  and  near  the  scleral 
margin.  On  an  average  not  more  than  cMght  or  twelve 
will    be   found   in   ;i    tliin   section   of  the  entire  cornea. 
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These  are  the  wandering  cells  of  the  tissue  described  by 
Recklinghausen  many  years  ago. 

So  much  for  the  nor-nial  tissue.  Inflammation  may  be 
produced  in  the  tissue  in  a  variety  of  ways,  and  the 
changes  produced  are  alike  in  their  general  features, 
though  they  differ  somewhat  according  to  the  degree  of 
the  inflammation  and  tiie  character  of  the  agent  used  to 
produce  it. 

From  the  many  articles  which  have  been  written  on 
this  -subject,  though  there  are  some  contradictions,  we 
can  accept  the  following:  In  the  inflamed  cornea  nu- 
merous new  cells  appear.  These  cells  are  leucocytes 
Avhich  emigrate  from  the  vessels  of  the  sclera  and  con- 
junctiva, and  make  their  way  to  the  point  of  irritation. 
In  ])art  they  pass  to  this  through  the  corneal  tissue, 
either  by  means  of  the  cell  spaces,  passing  from  space  to 
space  through  the  communicating  channels,  or  they  take 
a  more  direct  route  between  the  fibers.  When  in  the  cell 
spaces  they  retain  their  round  form,  when  between  the 
fibers  they  are  elongated,  but  not  so  much  so  as  in  the 
same  place  in  the  normal.  This  is  due  to  the-  fact  that 
the  tissue  is  edematous  and  the  fibers  are  somewhat  sepa- 
rated by  the  fluid  between  them.  Comparatively  few 
c<^lls  reach  the  center  by  this  route.  Most  of  those  found 
there  come  more  directly.  In  the  normal  fluid  of  the 
conjunctiva  a  few  leucocytes  will  be  found,  in  addition  to 
desquamated  epithelial  cells.  If  the  fluid  be  examined  a 
few  minutes  after  inoculating  the  center  of  the  cornea 
numbers  of  leucocytes  are  found.  These  pass  not  into 
the  coi'iical  tissiie  after  emigration,  but  directly  through 
the  conjunctival  membrane  into  the  sac,  and  from  here 
into  the  wound  made  in  the  center.  They  are  attracted 
to  the  center  by  the  mysterious  (piality  termed  chem- 
otaxis,  the  attraction  being  exercised.  l)y  the  exciting 
agent,  by  the  necrotic  tissue,  or  both. 

The  number  of  leucocytes  and  their  situation  in  the  tis- 
sue varv  enormouslv  in  the  different  sorts  of  iiiflamiiu)- 
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lion.  They  are  most  numerous  in  the  acute  inflamma- 
tion produced  by  inoculation  with  the  staphylococcus. 
Their  presence  in  the  central  lesion  is  facilitated  by  an 
opening  in  the  tissue  by  means  of  wliich  they  can  enter. 
It  is  possible  by  various  means  to  produce  a  limited  ne- 
crosis of  the  tissue  without  any  lesion  of  continuity,  and 
in  these  cases  the  infiltration  around  the  lesion  may  be 
entirely  absent.  Leucocytes  will,  however,  always  be 
found  in  varying  numbers  around  the  periphery. 

Tlie  cornea]  corpuscles  take  no  part  in  the  production 
of  these  cells.  They  proliferate,  but  the  resulting  cells 
are  new  corneal  corpuscles  which  take  the  place  of  those 
which  have  been  destroyed.  In  exciting  an  inflammation 
in  the  tissue  the  corneal  corpuscles  immediately  acted  on 
are  destroyed,  and  the  proliferating  cells  are  confined  to 
the  small  area  surrounding  the  corpuscles  thus  destroyed. 

My  experiments  on  the  cornea  have  been  made  mainly 
with  the  view  of  determining  more  closely  the  various 
steps  in  the  process,  and  the  part  played  by  the  different 
leucocytes  found  in  the  blood. 

Rabbits  were  used  almost  exclusively  for  the  experi- 
ments, and  the  eye  inflamed  after  a  local  anesthesia  was 
produced  by  cocain,  or  general  anesthesia  by  ether.  With 
few  exceptions  a  more  intense  inflammation  followed  a 
lesion  of  the  same  character  when  cocain  was  used.  For 
producing  inflammation  a  pure  culture  of  a  virulent 
staphylococcus  was  used,  the  inoculation  being  made  by 
scratching  the  center  of  the  cornea  with  a  knife  on  the 
point  of  which  a  small  amount  of  the  pure  culture  was 
placed.  The  animal  was  killed  and  the  eyes  examined 
after  intervals  of  6,  8,  13,  18,  24,  36  and  48  hours,  and 
daily  up  to  the  thirteenth  day 

For  studying  the  aseptic  inflammations  nitrate  of 
silver,  caustic  potash,  and  chlorid  of  zinc  were  used  as 
irritants,  and  the  eyes  examined  after  varying  intervals. 
Usually  there  is  difficulty  in  confining  the  lesion  pro- 
duced by  caustic  potash  to  a  small  extent  of  surface,  but 
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this  was  overcome  by  the  use  of  a  fine  glass  tube  filled 
loosely  with  absorbent  cotton,  which  was  cut  off  flush 
with  the  end  of  the  tube.  The  cotton  was  moistened  with 
a  saturated  solution  of  the  caustic,  and  the  end  of  the 
tube  placed  in  contact  with  the  surface. 

The  tissue  was  examined  in  the  fresh  state  after  stain- 
ing with  nitrate  of  silver,  or  after  hardening  in  Zenker's 
fluid  or  corrosive  sublimate  alone.  For  the  silver  method 
the  animal  is  anesthetized  and  the  cornea  thor- 
ouglily  rubbed  with  a  ciystal  of  the  silver,  an 
attempt  being  made  in  this  way  to  remove  the  sur- 
face epithelium.  The  animal  is  kept  anes- 
thetized for  ten  minutes,  after  which  it  is  killed. 
The  cornea  at  once  takes  on  a  dull  grayish  appearance, 
and  a  whitish  precipitate  appears  in  the  anterior  cham- 
ber. The  eye  is  then  enucleated  and  washed  for  ten  min- 
utes in  running  water,  after  which  the  cornea,  with  a 
part  of  the  scleral  margin,  is  removed  and  exposed  to  the 
action  of  dift'use  daylight,  in  a  mixture  of  glycerin  and 
M'ater  to  which  a  couple  of  drops  of  acetic  acid  have  been 
added.  In  twenty-four  hours  the  tissue  has  become 
brown  and  is  slightly  swollen.  Four  incisions  in  the 
shape  of  a  maltese  cross,  extending  from  the  periphery 
almost  to  the  center,  are  made  in  it,  and  it  is  cut  into 
thin  sections  by  the  freezing  microtome.  There  is  no 
difficulty  in  making  twenty  to  thirty  sections,  taking  in 
the  entire  extent  of  the  cornea.  The  excellence  of  the 
sections  depends  upon  the  sharpness  of  the  knife  and  the 
proper  degree  of  hardness  prodiiced  in  freezing. 

The  sections  are  washed  in  water  until  all  trace  of 
the  acid  has  disappeared,  stained  in  hematoxylin,  and 
mounted  in  balsam.  The  mounting  should  be  done  en- 
tirely on  the  .slide.  The  sections  are  removed  from  the 
water,  spread  out  on  the  slide,  and  treated  with  80  per 
cent,  alcohol,  aniline  oil,  xylol  and  balsam,  the  sections 
being  blotted  between  the  nse  of  each  reagent. 

In  manv  cases  one  eve  was  treated  with  silver  and  ihe 
G 
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other  hardened  and  cut  after  embedding  in  parafhne. 
Both  of  these  methods  of  preparation  are  necessary  for 
the  study  of  all  the  steps  of  the  process.  Each  has  cer- 
tain advantages  over  the  other.  The  situation  of  the 
leucocytes  in  the  tissue  is  best  seen  in  the  silver  prepa- 
rations. The  nuclear  iigures  in  the  dividing  corpuscles 
are  also  preserved  in  a  remarkable  manner  in  this  way. 
The  form  and  character  of  the  leucocytes  is  best  shown 
after  hardening  in  Zenker's  fluid  or  sublimate.  It  would 
carry  us  too  much  into  detail  to  attempt  a  description  of 
the  various  stages  of  the  inflammations  so  produced, 
and  I  shall  only  attempt  to  give  you  the  general  features 
of  the  i^rocess.    This  will  include : 

1.  The  character  of  the  leucocytes  which  emigrate. 

2.  From  what  vessels  they  come. 

3.  What  changes  they  undergo  in  the  course  of  their 
migration. 

4.  What  cbanges  take  place  in  the  corneal  corpuscles. 

5.  lender  what  conditions,  and  how,  does  the  new 
formation  of  blood-vessels  take  place. 

From  a  study  of  tlie  rabbit's  bbx)^!  and  of  inflamma- 
tion in  various  parts  of  the  body  produced  in  various 
ways  we  can  conclude  that  there  are  thre;'  distinct  vari- 
eties of  leucocytes  which  emigrate  and  take  part  in  tbe 
inflammatory  process :  First,  the  leucocytes,  which  1 
shall  speak  of  as  the  granular  leucocytes,  and  wliich  cor- 
respond \o  the  ])()lyinor])li()nnclear  leucocytes  in  luiman 
blood.  Tiiese  leucocytes  bave  a  nticleus  com])osed  of  sev- 
eral more  or  less  irregular  fragments  wbich  are  all  united 
l)y  slight  filaments  of  nuclear  material.  The  nucleus 
stains  intensely  with  all  sorts  of  staining  reagents,  hav- 
ing about  the  same  degree  of  affinity  for  color  as  has  the 
cbromatin  of  a  nuclear  figure.  The  nucleus  is  bomo- 
geneous,  and  no  structure  can  be  distinguished  in  it. 
The  protoplasm  is  granular,  the  granules  round,  of  equal 
size,  and  they  stain  intensely  with  eosin.  .Vvound  tbe 
cell   tbere  is  a   pei-fecilv  distinct,  dense,  limiting  mem- 
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brane  which  is  l)rought  out  sharply  in  corneas  stained 
with  Mallory"s  pliosphotungstic  acid  hematoxylin.  This 
limiting  membrane  is  one  of  the  most  distinct  features 
of  the  cell,  and  is  more  marked  in  these  cells  than  in  any 
others  in  the  body. 

The  second  variety  T  fhall  designate  as  the  non-granu- 
lar k'ucocytes.  These  are  about  the  same  size  as  the  first 
named.  The  nucleus  is  usually  elongated  and  curved  in 
various  degrees.  Often  it  has  the  definite  form  of  a 
horse-shoe.  It  is  never  divided  into  small  masses  as  is 
the  first  named.  It  does  not  stain  so  intensely,  and  is 
more  or  less  granular.  The  periphery  is  colored  more  in- 
tensely than  the  center.  The  protoplasm  is  slightly 
granular,  but  the  granules  have  no  definite  size  and  no 
special  staining  affinity.  There  is  no  cell  membrane 
giving  a  sharp  outline  to  the  cell  as  in  the  granular  leu- 
cocytes. 

The  third  variety  is  the  lymphocyte.  This  is  much 
smaller  than  the  first  two,  and  has  a  perfectly  charac- 
teristic nucleus.  The  nucleus  is  round,  the  periphery 
stains  sharply,  and  small  masses  of  chromatin  project 
from  the  periphery  and  are  connected  by  chromatin 
threads  with  similar  granules  in  the  interior,  giving  the 
nucleus  a  granular,  reticular  appearance,  even  under  low 
]^ower.  There  is  no  cell  membrane,  and  only  a  very  small 
rim  of  homogeneous  protoplasm  can  be  distinguished 
around  the  nucleus.  Often  even  this  small  amount  seems 
to  be  ab'^ent. 

All  these  leucocytes  emigrate.  The  numbers  of  each 
found  in  the  tissue  vary  witli  the  character  of  the  inflam- 
mation, its  intensity,  and  the  time  which  has  elapsed 
since  the  infliction  of  the  injury.  The  granular  leuco- 
cyte is  by  far  the  most  active  in  the  emigration.  It  is 
found  in  greatest  numbers,  it  is  th(»  first  to  emigrate, 
and  in  the  early  stages  of  inflannnation  it  may  be  found 
alone.  In  the  normal  cornea  this  leucocyte  is  the  only 
one  found  in  the  tissue.     If  is  found  also  in  the  tissue  of 
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tile  normal  mesentery,  and  seems  to  be  the  only  form 
of  wandering  leucocyte  in  normal  tissues.  Fifteen  min- 
utes after  inoculating  the  center  of  the  cornea  with  the 
srapliylococcus  these  cells  are  found  in  considerable 
numbers  in  the  tissue  of  the  conjunctiva.  They  pass 
from  the  vessels  by  means  of  their  ameboid  motion  and 
at  once  begin  their  process  toward  the  center.  In  passing 
through  the  corneal  tissue  they  seem  to  travel  by  prefer- 
ence through  the  fibers.  Their  motion,  as  far  as  can  be 
judged  by  the  examination  of  the  specimens  which  have 
been  instantly  set  by  the  hardening  fluid,  is  similar  to 
that  of  an  ameba.  They  become  easily  broken  up  and  de- 
stroyed. Observing  a  cornea  containing  a  number  of 
them,  one  is  struck  by  the  presence  of  small  round  masses 
in  their  vicinity.  These  masses  are  of  various  sizes,  and 
contain  a  varying  number  of  granules  similar  to  those 
in  the  cell.  Occasionally  a  corpuscle  between  the  fibers 
seems  to  leave  behind  a  trail  of  these  small  fragments — 
occasionally  the  entire  cell  fragments.  Both  nucleus 
and  protoplasm  break  up  into  a  number  of  smaller  and 
larger  fragments.  Between  the  fibers,  even  when  drawn 
out  into  a  long  filament,  which  is  sometimes  so  long  as 
to  stretch  across  the  field  of  an  immersion  lens,  the 
particles  of  the  nucleus  are  not  separated,  but  remain 
connected  by  a  filament,  often  so  thin  as  to  be  visible 
only  under  an  immersion. 

In  the  process  of  migration  the  nucleus  is  always  di- 
rected toward  the  objective  point,  and  in  migrating  from 
a  vessel  the  nucleus  with  a  small  mass  of  protoplasm 
passes  through  first.  These  cells  in  part  pass  through, 
the  cornea;  in  part  they  take  a  much  more  direct  route 
to  the  center  by  means  of  the  conj  unctival  sac.  Even  in 
the  cornea  they  are  found  in  much  greater  numbers  in 
the  upper  layers  and  are  constantly  passing  from  here  to 
the  surface  through  *the  epithelium.  In  the  early  stages 
of  inflammation  all  the  leucocytes  found  around  the 
center  are  composed  of  this  variety.     In  the  center  they 
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are  so  closel}'  packed  that  their  situation  is  obscured,  but 
on  the  edge  of  the  mass  it  is  evident  that  they  are  between 
the  fibers.  They  undergo  such  rapid  fragmentation  here 
that  in  places  only  a  granular  mass  of  cell  and  nuclear 
fragments  can  be  made  out. 

T]ie  second  variet}",  the  non-granular  leucocytes,  vary 
extremely  in  number.  They  are  most  numerous  in 
corneas  examined  18  to  24:  hours  after  inoculation.  In 
the  tissue  they  are  most  frequently  found  in  the  cell 
spaces,  though  not  confined  to  this  situation.  It  is 
always  easy  to  distinguish  them  from  the  others.  Be- 
tween the  fibers  they  are  usualh'  pointed  at  both  ends, 
the  nucleus  being  in  the  middle.  They  are  numerous  in 
the  cell  spaces  in  the  periphery ;  they  do  not  seem  to  pass 
into  the  conjunctival  sac  to  any  consideral.'le  distance, 
and  I  have  not  found  them  in  the  central  lesion.  Their 
motion  is  slow ;  they  are  not  found  in  the  irregular  forms 
with  knob-like  prolongations  which  are  characteristic  in 
the  fii'st. 

The  third  form  of  wandering  cell  found  in  the  tissue 
is  tbc  lymphocyte.  Probably  only  a  small  oart  of  these 
come  from  the  vessels,  and  their  emigration  is  rarely 
seen.  They  do  not  appear  in  the  corneal  tissue  before  the 
fourth  day,  and  then  are  iisaally  found  only  in  the  cell 
spaces  around  the  periphery.  I  have  never  found  them 
between  the  fibers.  It  is  probable  that  they  hnve  some 
feeble  power  of  ameboid  motion,  for  they  have  been  seen 
m  the  act  of  passing  through  the  wall  of  c.  vessel,  and 
<ire  also  found  in  shapes  strongly  suggestive  of  this. 
V.'hen  the  tissue  is  being  vascularized  they  are  frequently 
seen  in  the  vicinity  of  the  newly-formed  vessels.  Their 
presence  in  the  cornea  is  only  partly  to  be  accounted  for 
by  active  emigration.  Probably  the  mosl  ])orenr  factor 
in  liringing  them  there  is  the  increased  lym])h  stream 
(iilering  the  tissue,  they  being  carried  along  in  tliis  just 
as  are  the  red  corpuscles.  Ped  blood  corpuscles  are 
found  in  considerable  numbers  in  the  per'phery  of  the 
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cornea  fort3^-eight  hours  after  an  intense  inflammation 
I'.as  been  produced  by  the  staphjdococciis  inoeuhition. 
Most  of  the  lymphoc3'tes  come  from  the  mass  of  lymph- 
atic tissue  found  around  the  vessels  outside  of  the  cornea. 
The  normal  tissue  here  contains  great  numbers  of  lu'se 
cells,  and  the  inflamed  tissue  is  so  packed  with  them  as  to 
suggest  a  section  of  a  lymphatic  gland.  Tliey  are  added 
to  slightly  by  emigration,  the  increase  being  principally 
due  to  multiplication  of  the  existing  cells.  Evidence  of 
this  multiplication  is  found  in  the  presence  of  nunierous 
clear  figures.  The  division  of  the  cells  always  takes  ]ilace 
by  mitosis,  and  not,  as  has  been  assumed  by  some,  by 
direct  division. 

In  studying  sections  of  corneas  five  days  or  more  after 
central  injury,  cells  are  found  which  do  not  correspond 
with  any  of  those  mentioned,  and  it  w^as  only  after  study- 
ing inflammation  in  other  tissues  that  their  character 
became  plain.  They  are  only  found  in  the  outer  third  of 
the  cornea,  never  around  the  central  injury.  They  are 
both  in  the  cell  spaces  and  in  the  tissue  between  the  fibers. 
These  cells  are  as  large  as  the  granular  leucocytes;  the 
nucleus  is  round  or  oval,  with  the  characteristics  of  the 
]3'mphoid  nucleus;  the  protoplasm  is  dense,  non-gran- 
ular, and  stains  deeply.  Similar  cells  are  found  in  the 
tissue  of  the  conjunctiva,  and  among  the  lymphoid  cells 
around  the  vessels. 

The  stvuly  of  inflannnaticni  in  various  tissues  has  en- 
abled me  to  recognize  these  as  plasma, cells.  They  are 
formed  from  the  lymphoid  cells  by  the  gradual  formation 
of  protoplasm  around  the  nucleus.  They  are  more  act- 
ively ameboid  than  are  the  lymphocytes,  as  their  presence 
between  the  corneal  fibers  shows,  but  they  are  never  so 
active  as  the  granular  leucocytes.  Cells  showing  every 
gradation  between  lymphoid  and  plasma  cells  are  found 
in  the  surrounding  tissn(\  and  occasionally  in  the  cornea. 
Tlu'  conversion  of  lymphoid  cflls  into  plasma  cclis  prob- 
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ably  takes  place  in  the  outside  tissue  from  Vk'hicli  they 
enter  the  cornea. 

The  lymphoid  cells  and  their  derivatives  are  tlie  only 
migrating  cells  which  show  any  progressive  changes. 
The  other  leucocytes  simply  degenerate.  I  have  never 
found  any  nuclear  figures  or  other  evidences  of  cell 
division  in  them. 

In  making  flat  sections  of  the  cornea  which  include 
the  surrounding  conjunctiva  and  sclera,  two  sets  of  ves- 
sels will  be  found.  Immediately  beneath  the  conjunc- 
tival epithelium  and  in  the  loose  connective  tissue  there 
are  numerous  fine  capillaries.  Lower  down  and  imme- 
diately outside  of  the  cornea  there  is  a  plexus  of  large 
veins.  These  veins  are  almost  cavernous^  and  have  fre- 
quent communications  with  one  another.  They  are  sur- 
rounded by  lymphoid  tissue.  It  is  from  these  vessels  that 
the  emigration  of  leucocytes  takes  place.  One  often  finds 
great  numbers  of  leucocytes  in  the  conjunctiva  and  sur- 
rounding the  vessels  in  it,  while  in  the  vessels  themselves, 
apparently,  a  normal  circulation  is  going  on.  I  regard 
this  plexus  of  vessels  around  the  cornea  as  principally 
serving  its  nutrition,  and  from  them  both  the  emigration 
and  new  formation  of  blood-vessels  take  place. 

Changes  in  the  corneal  corpuscles  are  both  regressive 
and  progressive,  and  in  no  tissue  can  such  changes  in 
cells  ])v  studied  to  such  advantage  as  in  the  cornea.  In 
producing  inflammation  of  any  form  the  corneal  cells 
which  are  acted  upon  by  the  irritant  are  destroyed.  When 
nitrate  of  silver  is  used  to  ])roduce  the  injury  the  tis- 
sue immediately  acted  upon  is  coagulated  and  destroyed. 
The  silviT  is  pi'ecipitated  in  the  ground  substance  and 
a  dark  brown  eschar  is  produced  in  which  the  outlines  of 
the  cell  spaces  ai-e  distinct.  Immediately  around  the 
peri])hfi'y  of  llic  eschar  tlie  cell  spaces  are  small  and  con- 
tracted, and  on  staining  the  tissue  with  hematoxylin 
an  irregnlar,  contracted  nucleus,  or  often  fragments  of 
the  iiiicjeiis.  is  >een  in  t!ie  space.     Farthi'r  out  in  the  tis- 
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sue  another  form  of  degeneration  is  seen.  The  proto- 
plasm of  the  cell  is  broken  up  into  a  great  number  of 
larger  and  smaller  fragments  which  are  marked  off  by 
silver  lines  between  them.  The  chromatin  of  the  nueleug 
separates  out  and  forms  a  number  of  small  crescentiC 
shaped  or  round  masses  which  are  arranged  both  arounH 
the  periphery  and  within  the  nucleus,  the  remainder  be- 
ing perfectly  clear.  The  form  of  the  nucleus  changes,  it 
becomes  large,  more  irregular  in  shape,  and  a  central  de- 
pression appears  on  each  side.  The  masses  of  chromatin 
separate  and  become  arranged  in  about  equal  amount  in 
two  circles.  The  constriction  increases,  the  nucleus 
becomes  divided,  and  two  or  in  some  cases  three  or  four 
such  degenerated  nuclei  are  found  in  a  single  fragmented 
cell.  This  is  the  direct  nuclear  division.  That  it  is  a 
regressive  and  not  a  progressive  change  is  shown  by  the 
fact  that  no  new  cell  is  produced  and  in  the  same  prepa- 
rations clianges  from  tliis  to  complete  fragmentation  of 
both  protoplasm  and  nucleus  are  found.  These  peculiar 
forms  of  degeneration  seem  to  be  more  marked  in  those 
corneas  in  whieli  cocain  was  used  as  a  local  anesthetic. 

In  the  eyes  in  which  inflammation  was  produced 
by  inoculation  with  staphylococcus  aureus  the  number  of 
leucocytes  in  the  upper  layers  of  the  cornea  around  the 
center  is  so  great  that  the  regressive  changes  in  the 
cornea]  corjiuscles  are  obscured.  Lower  down  we  reach 
an  area  wliere  neitlier  the  leucocytes  nor  bacteria  have 
penetrated,  and  in  this  the  cell  spaces  are  irregular  and 
shrunken,  and  the  nuclei  of  the  corneal  corpuscles  small 
and  angular.  Tliis  nociotic  area,  which  is  always  of 
small  extent,  is  bordered  by  normal  corpuscles,  in  which, 
however,  there  is  no  sign  of  activity.  Progressive  changes 
in  the  corneal  corpuscles  leading  to  the  formation  of 
new  corpuscles  to  take  the  place  of  those  which  have  been 
destroyed  are  most  active  in  the  vicinity  of  the  lesions 
produced  by  caustics.  The  activity  of  this  process  varies, 
and  seems  to  do])ond  u]ion  n  number  of  conditions.     It 
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is  most  marked  in  young  animals,  and  in  those  cases  in 
^vhich  no  break  was  made  in  the  tissue  by  the  application 
of  the  caustic.  These  changes  in  some  cases  begin  twelve 
hours  after  the  injury,  and  twenty-four  hours  afterv/ard 
there  are  numerous  nuclear  figures  in  the  tissue.  The 
first  change  seen  in  the.  corpuscles  preceding  division  is 
in  tlie  protoplasm.  In  staining  the  normal  cornea  with 
the  ordinary  nuclear  stains,  only  the  nucleus  is  colored 
and  that  slightly.  In  the  regenerating  cells  the  proto- 
plasm becomes  more  abundant,  slightly  granular,  and 
the  whole  mass  stains.  The  nucleus  changes  its  charac- 
ter. It  becomes  round  or  oval,  more  granular,  and  stains 
more  deeply.  The  ordinary  process  of  nuclear  division 
then  takes  place.  While  this  is  going  on  the  protoplasm 
increases  still  more  in  amount,  and  long  protoplasmic 
branches  are  given  off  which  extend  up  into  the  necrotic 
area.  All  the  processes  of  the  cells  extend  in  this  direc- 
tion only.  Xo  processes  are  given  off  in  the  opposite 
direction.  At  first  the  protoplasmic  Ijranches  are  devoid 
of  nuclei,  afterward  the  3^oung  nuclei  make  their  way 
into  the  branches  and  active  nuclear  division  takes  place 
in  them. 

The  cell  growth  is  not  homogeneous,  affecting  all  parts 
of  the  circle,  but  seems  to  be  especially  marked  in  cer- 
tain ])laces  in  groups  of  corpuscles.  In  these  places  the 
ground  substance  is  reduced  to  very  small  amounts,  the 
whole  area  being  taken  up  by  the  growing  cells.  In  gen- 
eral the  growing  branches  are  long  and  pointed.  In 
places  they  become  broader,  the  protoplasm  increases, 
proc(>sses  are  given  off.  and  a  new  typical  corpuscle  is 
loi-inc(l  in  the  course  of  suc!i  ;i  branch.  The  length  of 
some  of  the  processes  is  remarkable.  I  have  frequently 
>('('n  llu'in  so  long  that  they  pass  beyond  the  field  of  a 
1  mm.  objective.  They  always  extend  in  the  same 
plane  and  between  the  fibers;  none  seem  to  penetrate 
the  over  and  underlying  planes.  Four  days  after  cauter- 
izalion   with  caustic  potash  the  central  eschar  is  filled 
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with  these  branches  and  with  new  corpuscles  formed 
from  them. 

In  these  growing  cells  a  great  variety  of  forms  of  cell 
inclusions  will  be  found.  Most  of  the  included  cells  are 
of  leucocytic  origin,  though  the  necrotic  corneal  corpus- 
cles form  some  part  of  them.  The}^  are  found  both  in  the 
]naiii  I)ody  of  the  growing  cells  and  in  the  processes. 
Most  of  them  are  not  in  close  contact  with  the  proto- 
plasm, but  are  surrounded  bv  a  clear  space  which  prob- 
ably represents  a  digestive  vacuole.  Unchanged  leuco- 
cyteSj  with  the  silver  outline  around  them,  may  be  found 
alongside  of  the  cells,  and  every  transition  between  these 
cells  and  mere  fragments  of  protoplasm  may  be  seen. 
The  first  change  in  the  included  cells  is  in  the  nucleus, 
wliieli  becomes  separated  into  fragments.  These  may  be 
retained  in  the  cell,  or  fragmentation  of  the  protoplasm 
may  take  place  at  the  same  time,  often  a  small  portion  of 
protoplasm  being  left  around  the  nuclear  fragments,  and 
these  may  be  included  in  different  parts  of  the  growing 
cell.  Tbe  cell  inclusions  fomned  in  tliis  way  are  of  special 
interest  in  view  of  the  imijortance  which  has  been  assigned 
to  these  particles  when  they  are  found  in  the  growing- 
cells  of  tumors.  It  seems  perfectly  evident  that  the 
leucocytes  serve  here  as  food  for  the  growing  cells ;  that 
they  are  not  necessary  is  shown  by  the  fact  that  equally 
active  processes  of  regeneration  are  found  in  cases  in 
which,  there  are  no  leucocytes.  The  regenerative  proc- 
esses are  usually  limited  to  the  row  of  corneal  corpuscles 
immediately  adjoining  the  necrotic  area.  Only  occa- 
sionally are  regenerative  changes  found  in  tlie  corpus- 
cles farther  towards  the  periphery. 

We  have  already  alluded  to  the  partial  and  eom])lete 
fragmentation  of  tbe  granular  leucocytes  when  passing 
through  the  tissue.  These  fragments  are  also  taken  up 
by  the  corneal  corpuscles  in  their  vicinity.  Most  fre- 
quently they  lie  close  to  the  nucleus,  whieli  may  be  deeply 
indented,  and   in  sections  made  across  tlie  indentation 
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thev  seem  to  be  coinpleteh'  enclosed  in  the  nucleus.  Each 
fragment  is  surrounded  by  a  clear  space  in  the  proto- 
plasm. They  frequently  contain  the  brightly  stained 
cosin  granules  of  the  cells  from  which  they  are  derived. 
They  may  also  be  found  in  the  non-granular  leucocytes, 
and  in  these  the  brightly  stained  masses  of  eosin  granules 
make  a  sharp  contrast  with  the  non-granular  protoplasm. 
They  do  not  seem  ever  to  be  included  in  cells  of  the  same 
character  as  those  from  which  they  are  derived. 

A  new  formation  of  blood-vessels  in  the  cornea  is  al- 
wa}'s  seen  when  the  central  inflammation  is  intense,  or 
when  a  large  area  of  necrosis  has  l)een  produced.  It 
seem.'^  to  be  intimately  connected  with  the  processes  of 
regeneration,  though  when  the  area  of  necrosis  is  small, 
complete  regeneration  may  take  place  without  an}'  vas- 
cularity. It  is  most  pronounced  in  the  intense  inflam- 
mations ])roduced  by  aureus  inoculation.  The  new 
formation  of  blood-vessels  takes  place  around  the  entire 
circumference  of  the  cornea  in  case  the  inflammation 
is  exactly  central,  or  from  the  nearest  point  of  the  mar- 
gin in  case  the  inflammation  is  not  central.  The  growth 
of  vessels  seems  to  be  more  active  in  the  region  of  the 
insertion  of  the  ocular  muscles  than  elsewhere.  The  first 
evidence  of  new  formation  of  vessels  is  seen  forty-eight 
hours  after  injury,  in  an  active  proliferation  of  the 
cells  of  tlic  lai'ge  veins,  from  which  the  emigration  has 
taken  ])lacc.  Tlie  tissue  here  is  filled  with  leucocytes  and 
lymj)boi(l  cells,  and.  among  these,  large  protoplasmic 
outgrowths  fi'oni  the  vascular  cells  appear. 

It  has  hccn  impossible,  in  my  specimens,  to  follow  the 
exact  details  of  the  beginning  formation.  A  short  while 
lat<M',  masses  of  cells,  always  preceded  by  a  pointed  cell, 
grow  up  into  the  corneal  tissue.  Red  blood  corpuscles 
apjiear  between  and  around  these  cells,  and  finally  a 
s])ace  i<  seen  among  them  which  is  filled  with  red  corpus- 
cles and  leucocytes.  This  mode  of  formation  corre- 
simnds  with  that  ordinarilv  described.     In  other  cases 
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the  process  seems  different.  Large  numbers  of  red  cor- 
puscles appear  in  the  cell  spaces  immediately  around  the 
vessels,  and  these  seem  to  become  surrounded  by  the 
growing  cells,  and  in  this  way  converted  into  vessels. 
In  one  specimen  it  was  possible  to  show  a  growing  vessel 
opening  into  a  cell  space  which  was  filled  with  red  blood 
corpuscles  and  which  extended  from  this  for  a  short  dis- 
tance between  the  fibers.  The  corneal  corpuscles  do 
not  appear  to  take  any  jiart  in  this  new  formation  of 
vessels.  They  remain  unchanged  in  the  vicinity  of  the 
growing  vessels.  The  vessels  supplying  the  conjunctiva 
^-how  no  changes.  The  new  vessels  are  formed  exclu- 
sively from  the  plexus  of  veins  around  the  edge,  which 
should  be  regarded  as  the  essential  vessels  of  the  cornea. 
It  is  not  the  purpose  of  this  paper  to  describe  the  ab- 
scess formation  and  ulceration  produced  in  the  cornea 
by  inoculation  with  the  S.  P.  Aureus.  My  purpose  has 
been  mainly  to  show  the  different  sorts  of .  leucocytes 
which  enter  the  tissue  and  the  part  they  severally  play 
in  the  inflammatory  process.  What  we  have  seen  take 
place  in  the  cornea  is  applicable  to  the  various  forms  of 
inflammation  which  may  be  produced  in  other  tissues 
of  tlie  rabbit.  In  studying  inflammatory  processes  in 
man  it  has  not  been  possible  for  me  to  separate  so  clearly 
the  different  forms  of  leucocytes  from  one  another,  for 
the  distinctions  do  not  appear  to  be  so  marked  in  man 
as  they  are  in  the  ral^bit.  We  are  dependent  entirely  on 
chance  for  our  material,  and  the  conditions  of  the  in- 
flnmmation  are  to  a  great  extent  unknown.  Anyone 
wlu>  lias  studied  the  character  of  the  cells  in  the  exuda- 
tion in  a  number  of  cases  of  acute  croupous  pneumonia 
must  have  been  struck  with  the  great  differences  in  the 
character  of  the  cells  in  the  alveoli.  A  comparative 
study  of  these  cells  and  the  condition  under  which  they 
appear  is  being  undertaken  in  the  pathological  labora- 
tory of  the  Harvard  Medical  School. 

December  28,  1898. 
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DESCRIPTION  OF  PLATES. 
Plate  I. 

Fig.  1.— Section  of  cornea  stained  with  nitrate  of  silver,  showin*?  a 
nerve  and  cell  spaces  in  the  tissue.    16  mm.  obj.,  4  comp.  ocular. 

Fig.  2.— Section  of   slightly  CBdematous  cornea,  showing  silver  lines 
between  corneal  fibers.    16  mm.  obj.,  4  proj.  ocular. 
Plate  II. 

Fig.  1. — Section  of  normal  cornea,  showing  cell  spaces  with  granular 
leucocyte  between  the  fibers.  Observe  in  the  leucocyte  the  filamentous 
thread  of  nuclear  substance  between  the  larger  portions  of  nucleus. 
Nitrate  of  silver  and  hematoxylin.    8  mm.  obj.,  4  proj.  oc. 

Fig.  2. — Section  of  normal  cornea  showing  granular  leucocyte  in  cell 
space.    Nitrate  of  silver  and  hematoxylin.    8  mm.  obj.,  4  proj.  ocular. 

Fig.  3. — Section  of  cornea  48  hours  after  central  inflammation  induced 
by  nitrate  of  silver,  showing  leucocytic  infiltration  between  the  fibers. 
Nitrate  of  silver  and  hematoxylin.    16  mm.  obj.,  4  proj.  ocular. 
Pr.ATE    III. 

Fig.  1.— Flat  section  of  center  of  cornea  18  hours  after  inoculation  with 
staphylococcus  aureus.  The  corneal  corpuscles  are  destroyed,  and  there 
is  infiltration  with  granular  leucocytes  in  cell  spaces  and  between  fibers. 
Nitrate  of  silver  and  hematoxylin.    8  mm.  obj.,  4  comp.  ocular. 

Figs.  2,  3,  4,  .^,  6,  7. — Section  of  cornea  24  hours  after  staphylococcus 
inoculation,  showing  granular  leucocytes  in  tissue.  At  the  lower  end  of 
the  leucocyte  shown  in  Fig.  4  a  small  portion  of  the  protoplasm  is  being 
thrown  off.  Observe  particularly  the  outlines  of  the  cells.  Stained  in 
phosphotungstate  hematoxylin.  2,  .i.  6,  7,  2  mm.,  obj.,  8  comp.  ocular. 
3  and  4  same  obj.,  4  comp.  ocular. 

Fig.  8.— Granular  leucocytes  in  tissue.  Eosin  and  methylene  blue. 
The  granules  in  the  cells  are  so  fine  as  to  be  nearly  invisible.  Compare 
the  granules  here  with  the  granules  in  the  other  cells  stained  with  phos- 
photungstate hematoxylin.    2  mm.  obj.,  4  proj.  ocular. 

Fig.  W.— Non-granular  leucocytes  in  cell  space  with  corneal  corpuscle. 
Observe  in  these  the  absence  of    the  .sharply  stained  cell  membrane. 
Phosphotungstate  hematoxylin.    2  mm.  obj.,  4  proj.  ocular. 
Plate  IV. 

Fig.  1. — Corneal  corpuscle  with  fragments  of  granular  leucocytes  ad- 
joining nucleus.  There  is  also  a  non-granular  leucocyte,  probably  in 
same  cell  space.  Phosphotungstate  hematoxylin.  2  mm.  obj.,  4  comp. 
ocular. 

Figs  2,  3,  4.— Degenerative  fragmentation  of  corneal  corpuscle  with 
direct  division  of  nucleus.    2  mm.  obj.,  8  comp.  ocular. 

Fig.  5.— Group  of  proliferating  corneal  corpuscles  adjoining  central 
lesion.     Nitrate  of  silver  and  hematoxylin.    4  mm.  obj.,  4  proj.  ocular. 

Figs.  6  and  7. — Nuclear  division  in  corneal  corpuscle  adjoining  central 
lesion.    Nitrate  of  silver  and  hematoxylin.    2  mm.  obj.,  4  proj.  ocular. 

Fig.  8.-- Formation  of  blood-vessel.  .\  cell  space  filled  with  red  blood 
corpuscles  which  have  penetrated  between  the  fibers  beyond  this.  In  the 
lower  portion  this  space  communicates  directly  with  a  blood-vessel. 
The  growing  endothelium  of  this  is  advancing  over  the  space.  2  mm. 
obj,,  4  proj.  ocular. 
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lEIDOCYCLITIS    WITH    LENTICULAR    CATA- 
RACT ;  TRUE  GLIOMA  OE  THE  EYE ;  PERl- 
niELTOMA  OE  THE   EYE;    PIG- 
MENTED PERITHELIOMA 
OF    THE    EYE. 

JOIIX  ^I.  BEFFEL. 

Case  1.  IridocyclHis  With  Lenticular  Cataract. — 
From  the  practice  of  Dr.  Ritter.  Case  first  seen  in  June, 
1898.  A  girl  of  10  years  of  age,  with  inflammation  of 
the  left  eye  for  one  week,  and  traumatism  two  years 
previous  from  finger  nail.  Examination  showed  con- 
junctiva injected,  pupil  dilated  irregularly  under  the 
atropine,  iris  adherent,  slight  opacity  below  the  pupil. 
Diagnosis  of  iridocyclitis  with  cataract.  The  treat- 
ment was  enucleation  on  July  8,  1898.  Microscopic  ex- 
amination of  the  eye  showed  leucocytic  infiltration  of  the 
anterior  chamber  on  the  posterior  corneal  wall,  also  upon 
the  anterior  and  i)osterior  surfaces  of  the  iris;  this  in- 
filtration extending  to  and  surrounding  the  lens  and  ex- 
tending laterally  over  the  ciliary  processes.  The  lens 
shows  capsule  normal  on  anterior  surface  with  its  an- 
terior epithelium  beneath:  the  posterior  capsule  normal, 
lens  fibers  at  the  equator  and  posteriorly  having  under- 
gone a  hyaline  degeneration,  at  the  equator  large 
open  spaces  filled  with  a  clear  fluid,  presumably  the 
liquor  of  Morgagni,  this  degeneration  occupying  the 
posterior  one-fourth  of  the  lens,  extending  also  to  a 
slight  extent  anteriorly. 

Cas>-  2.  Glioma  of  the  Eye. — In  the  practice  of  Dr. 
Ritter.  Case  was  first  seen  July  29,  1898.  Boy  6  years 
of  age,  supposed  traumatism  of  eye  by  table  fork;  no 
pain  at  any  time  before  or  after  the  supposed  injury. 
Exam  illation  showed  difl'use  conjunctival  and  scleral  In- 
jections, rough  and  uneven  cornea,  eyeball  bulging,  lens 
cataractus.      Diagnosis    of    iridocyclitis    with    cataract. 
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Treatment  was  iridectomy  September  22;  emicleation 
Oeiol)er  10,  1898.  Microscopic  examination  shows  com- 
plele  d'lnchment  of  the  retina,  anterior  portion  of  the 
retina  deeply  convoluted ;  posterior  chamber  and  space 
between  choroid  and  retina  filled  with  granular  amor- 
plious  material.  The  elements  of  the  retina  normal  ex- 
cejit  in  one  place  jnst  posterior  to  the  lens.  At  the 
point  just  mentioned  we  find  a  tumor  about  two  millime- 
ters in  diameter  which  is  developing  from  the  neuroglia 
libers  about  the  ganglia  of  the  retina  not  far  from  the 
granular  layers  which  may  be  seen  only  slightly  dis- 
turbed ;  Init  having  no  part  in  the  tumor  formation. 

Htslological  Structure  of  the  Tumor. — The  periphery 
of  tlic  tumor  is  composed  of  irregular  fibers;  as  we  go 
into  the  tumor  the  fillers  are  more  irregularly  branched, 
many  cells  showing  eight  or  ten  branches;  between  these 
cells  are  fine  fibrils  with  now  and  then  a  small  nucleus 
sliowing  little  or  no  cell  protoplasm.  Fine  capillaries 
are  seen  traversing  the  tumor.  There  are  two  small  areas 
of  calcareous  degeneration.  Specimens  stained  with  Mal- 
lory's  phosphotungstic  acid  hematoxylin  followed  by  one- 
lialf  minute  in.  Van  Giesen's  stain  showed  characteristic 
neuroglia  or  spider  cells. 

Diagnosis. — The  structure  of  this  tumor  is  similar  to 
tlint  of  glioma  of  the  brain  and  is  developing  from  the 
^lullerian  fibers,  therefore  I  believe  this  to  be  a  specimen 
of  true  glioma  of  the  retina,  and  is  not  to  be  confused 
with  those  so-called  gliomata  supposed  to  originate  in  the 
granular  layers  of  the  retina  and  which  many  path- 
ologists believe  to  be  small  round-cell  sarcomata. 

Case  S.  reritheliorna  of  Eye. — From  the  practice  of 
T)r.  Starkey.  A  girl,  2V.  years  of  age,  suffered  an  injury 
lo  tbe  nose  in  a  fall,  and  two  weeks  later  the  mother 
noticed  the  interior  of  the  eye  to  look  white.  A  glioma 
was  found  upon  examination,  which  almost  filled  the 
vitreous  chamber;  and  enucleation  was  performed.  There 
lias  l)('(']i  no  rclui'ii  after  two  years.     ]\Iicroscopic  exam- 
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ination  of  the  eye  shows  a  tumor  mass  between  the  retina 
and  choroid,  which  has  caused  a  complete  separation 
of  the  retina.  In  one  place  there  is  apparently  a  prolif- 
eration of  the  inner  granular  layer;  the  cells  appear  to 
be  developed  in  mantels  about  the  blood-vessels,  in  places 
the  cell  masses  being  fused,  there  being  little  or  no 
intercellular  substances.  This  tumor  may  originate  either 
in  the  endothelium  of  the  perivascular  lymph  spaces  or 
from  the  connective  tissue  of  the  blood-vessels.  The  for- 
mer origin  is  believed  to  be  the  one  in  this  case.  Such  a 
tumor  is  a  sarcoma  and  also  called  a  perithelioma. 

Case  4-  Pigmented  Perithelioma  of  Eye. — From  the 
practice  of  Dr.  Gradle.  The  eye,  upon  macroscopic  exam- 
ination, is  as  follows :  the  cornea  normal,  three  brownish- 
black  spots  about  2  mm.  in  diameter  in  the  sclera,  cross- 
section  of  the  eye  reveals  the  vitreous  chamber  almost  filled 
with  an  irregularly  black,  and  grayish  tumor  mass.  Mi- 
croscopic examination :  The  retina  was  entirely  destroyed 
except  at  the  ora  serrata.  where  it  blends  with  the  tumor. 
A  continuation  of  the  fibrous  layer  is  reflected  toward  the 
lens.  The  vitreous  chaml;er  was  almost  filled  with  tu- 
mor tissue.  The  lamina  basalis  is  intact  in  all  parts. 
The  sclera  is  unmodified  except  for  a  thinning  at  places. 
Just  inside  of  the  lamina  basalis  is  a  non-pigmented 
layer  of  cells  about  50  microns  in  thickness.  In  one  place 
this  forms  a  nodular  area,  2  mm.  in  diameter,  composed 
of  masses  of  cells  forming  solid  cylinders  about  blood- 
vessels. The  whole  of  the  internal  tumor  mass  is  made 
up  of  similar  masses,  some  degenerated,  others  contain- 
ing more  or  less  pigment.  The  chorio-capillaries  are 
normal,  which  with  the  lamina  basalis  are  the  only  nor- 
male  structures  in  the  choroid.  The  tumor  masses  are 
composed  of  blood-vessels  surrounded  by  proliferating 
cells,  probably  endothelium  from  the  perivascular  lymph 
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October  13,  1898, 
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EEPOET  OF  A  NECROPSY  IN  A  CASE  OF 
ACEOMEGALY. 

LOUIS   J.    :\tITCnELL   AND   E.    R.   LE    COUNT. 

The  clinical  features  of  the  case  about  to  be  reported 
ha^•e  been  fully  described  by  Church  and  Hessert  (Med- 
ical Record,  ^Eay  G,  1893)  so  it  is  only  necessary  to  re- 
call a  ievr  data. 

The  patient.  A.  K.,  was  -il  years  of  age  when  he  first 
came  under  observation  in  1893;  was  162.5  centimeters 
in  height,  and  weighed  81.1  kilogrammes.  He  had  ap- 
parently been  afflicted  with  the  disease  for  many  years, 
for  we  learn  that  while  still  a  young  lad,  on  going  to  buy 
a  pair  of  gloves,  his  hands  were  found  to  be  unusually 
large,  needing  a  man's  size.  Some  ten  years  before  this 
examination  he  came  to  this  country  and  began  to  attract 
attention  on  account  of  his  large  head  and  hideous 
aspect.  When  first  seen,  he  was  under  treatment  in  the 
County  Hospital  for  syphilis,  and  left  after  a  stay  of 
some  length.  Nearly  two  years  later,  in  January,  1895, 
he  was  taken  sick,  and.  after  staying  in  a  lodging-house 
for  a  week  or  so,  started  to  walk  to  the  hospital  with  a 
friend's  assistance,  but  fell  dead  at  the  corner  of  the 
hospital  grounds.  The  necropsy,  twenty-four  hours' 
post-mortem,  showed  death  to  be  due  to  lobar  pneu- 
monia ;  the  cranium  and  bones  of  the  extremities  on  one 
side  were  dissected  out  and  macerated. 

Xecropf!!/  Report.— The  brain  appears  normal  except 
for  an  injection  of  the  meningeal  vessels.  The  hy- 
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popliN'sis  is  very  much  softened,  and  removed  only  with 
considerable  difficulty  from  the  fossa,  which  is  much  en- 
larged. It  consists  of  a  semifluid  mass  of  grayish-red 
tissue,  which  does  not  seem  to  be  greater  in  bulk  tlian 
the  normal  hypophysis. 

The  thyroid  weighs  seventy  grammes;  the  left  lobe 
measures  6.8X3.1X3.5  centimeters;  the  right,  7.5X 
4.3X2.5  centimeters.  On  section  it  appears  normal.  N^o 
thyjnus  gland  or  remains  of  thymus  are  found. 

The  right  pleural  cavity  is  empty  and  free  from  ad- 
hesions. The  left  contains  a  small  amount  of  sanguino- 
lent  serum. 

Lungs:  The  right  lung  weighs  560  grammes;  it 
measures  25X1S.7X30  centimeters.  There  are  many 
spots  of  black  pigment  in  the  pleura.  The  lung  floats 
and  crepitates  throughout;  the  anterior  and  lower  bor- 
ders of  the  lower  lobe  are  emphysematous;  there  are  no 
changes  about  the  apex.  On  section,  a  small  nodular 
area  is  found  in  the  lower  external  portion  of  the  upper 
lobe  which  contains  a  cavity  1.5  centimeter  in  diameter, 
filled  with  grayish  pus.  The  surrounding  lung  tissue  is 
consolidated  to  a  slight  extent ;  the  remainder  of  the  lung 
shows  no  areas  of  consolidation,  but  appears  engorged 
with  blood.  The  left  lung  weighs  1230  grammes;  it 
measures  26.2X23.6X8.7  centimeters.  The  pleura  over 
the  upper  lobe  is  covered  with  a  soft  fibrinous  exudate, 
easily  removed.  This  lobe  is  massive  and  firm,  and  on 
section  shows  a  gray,  granular  surface  from  which  easts 
of  the  alveoli  and  small  bronchioles  are  easily  scraped; 
portions  of  this  lol)e  sink  at  once  when  placed  in  water. 
A  distinctly  mucopunileiit  nuiterial  escapes  from  the 
larger  air-passages  on  pressure.  The  auricular  part  of  the 
upper  lobe,  the  anterior  margin,  and  extreme  apex  con- 
sist of  mucli-(lil;itcd  air  sacs,  easily  collapsed  by  pressure. 
The  lower  lobe  contains  bui  little  air,  much  fluid,  and 
some  areas  of  consolidation  in  its  center. 

The  pericardial   cavity  contains  a  small  amount  of 
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clear  fluid;  its  surfaces  are  smooth  and  of  an  even  color 
throughout. 

Heart :  laiopened  it  weighed  ioO  grammes.  There  is 
a  thick  dej)osit  of  fat  over  the  base  of  the  heart,  measur- 
ing from  five  to  seven  millimeters  in  thickness.  The 
mitral  valve  admits  two  finger  tips;  the  tricuspid,  five. 
The  cavity  of  the  left  ventricle  measures  eight  centi- 
meters long;  its  wall,  2.8  centimeters;  the  cavity  of  the 
right  ventricle,  8.7  centimeters;  the  wall,  6  to  9  milli- 
meters. The  left  ventricle  is  empty;  the  right  ventricle 
and  auricle  contain  a  small  amount  of  "goose-fat"  clots. 
The  endocardium  in  the  left  ventricle  shows  a  few  yel- 
lowish thickenings  just  below  the  aortic  valves  for  a  dis- 
tance of  one  to  two  centimeters.  The  chordae  tendinae 
are  shortened  and  the  muscular  papillae  thickened  in  the 
left  ventricle,  some  of  these  latter  measuring  two  centi- 
meters in  length.  The  jnitral  valve  is  slightly  thickened 
at  its  free  edge.  The  tricuspid  and  pulmonary  valves 
show  no  changes.  The  auricles  and  auricular  appendages 
appear  normal,  and  the  foramen  ovale  is  closed.  The 
aortic  valves  are  thickened  at  their  points  of  contact  and 
attachment.  The  myocardium  is  of  a  firm  consistence 
throughout,  of  a  light-brown  color,  and  shows  on  close 
examination  minute  bluish-white  thread-like  streaks 
which  run  parallel  with  the  muscular  fibers  and  appear 
located,  as  a  rule,  around  the  blood-vessels. 

The  coronary  orifices  are  open.  Both  coronary  arteries 
are  very  much  dilated  and  tortuous.  The  right  is  found 
with  its  lumen  empty  to  the  ape.x  of  the  heart.  The  left 
measures  thirteen  millimeters  in  diameter  three  centi- 
meters from  its  opening  in  the  aorta,  and  contains 
a  few  atheromatous  ])laques  in  its  wall — most  numerous 
near  the  aorta. 

Aorta :  Just  al)ove  the  valves  are  many  scalelike 
plaques,  completely  calcified,  which  readily  shell  out, 
also  other  yellowish  areas  which  show  no  signs  of  calci- 
ficalioii.      In  the  thoracic  aorta  many  similar  calcified 
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plates  are  met  with,  as  v.'ell  as  grayish  and  yellowish 
raised  areas.  Some  of  the  areas  of  calcification  measnro  a 
centimeter  across. 

The  diaphragm  extends  upward  to  the  fourth  rib  on 
the  right  side  and  to  the  fourth  interspace  on  the  left 
side. 

The  abdominal  cavity  contains  only  a  slight  amount 
of  fluid.  The  peritoneum  is  smooth  and  shiny  every- 
where. There  are  no  adhesions  except  a  few  about  the 
gall-bladder  and  hepatic  flexure  of  the  colon.  The 
omentum  covers  the  intestines  only  in  part,  reaching  a 
point  opposite  the  umbilicus. 

The  stomach  weighs  two  hundred  and  eighty-five 
grammes.  It  measures  26.3X11-2X7.5  centimeters. 
The  pylorus  admits  one  finger  easily.  The  mucosa  ap- 
pears to  be  thickened,  and  is  covered  with  considerable 
grayish-brown  mucus.  It  is  thrown  into  many  folds, 
which  generally  conform  to  the  rugfe  in  direction;  these 
folds  are  almost  entirely  obliterated  by  stretching. 

In  the  intestines  tiie  solitary  follicles  and  Peyer's 
patches  are  found  enlarged  and  considerably  bile-stained. 
Considerable  mucus,  exceedingly  viscid,  adheres  to  the 
mucous  membrane  of  the  small  intestine.  The  mesen- 
teric glands  are  considerably  enlarged  and  contain  pin- 
point ecchymoses.  The  appendix,  short  and  thick  (four 
centimeters  long),  lies  on  the  right  ilio-pectineal  line. 

Ijiver:  Weight,  3530  grammes.  It  measures  29.3X20 
X13.7X11-BXB.7  centimeters.  Externally  al)0ut 
midway  between  the  superior  and  inferior  borders,  it 
presents  a  groove  extending  transversely  from  the  fissure 
between  the  right  and  left  lobes  to  the  right  border ;  this 
constriction  marks  off*  about  one-fifth  of  the  right  lobe. 
The  fissure  between  the  right  and  left  lobes  is  much  ex- 
aggerated, being  about  6.2  centimeters  in  depth.  The 
surface  of  the  liver  is  irregularly  nodular,  the  elevations 
measuring  0.5  to  one  centimeter  in  diameter.  Between 
these  elevations  are  bands  of  white  connective  tissue  in 
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the  capsule.  The  surface  of  the  cut  section  is  rough; 
the  islands  of  liver  tissue  which  project  as  elevations 
measure  from  one  to  five  millimeters  across.  In  consist- 
ence it  is  firmer  than  normal ;  in  color,  a  uniform  gray- 
ish red.  The  gall-bladder  is  empty  and  the  bile  passages 
are  patent. 

Spleen:  The  weight  is  450  grammes,  and  it  meas- 
ures 18.7X10X5  centimeters.  The  capsule  is  wrinkled 
and  the  pulp  softer  than  normal;  the  Malpighian  bodies 
are  faintly  visible ;  the  connective  tissue  is  not  increased. 
A  few  small,  whitish  areas  in  the  capsule  occur,  at  which 
points  the  capsule  is  thickened. 

The  pancreas  weighs  105  grammes  and  measures 
23.TX3.1X1-2  centimeters.  On  section  no  changes 
from  the  normal  are  visible. 

The  adrenals  appear  normal ;  the  left  weighs  20 
grammes,  the  right  sixteen  grammes.  The  left  measures 
75X-1-3X1-2  centimeters:  the  right  measures  5X-1.3 
Xl-2  centimeters. 

Kidneys:  The  left  weighs  300  grammes;  it  measures 
15X(>-8X5  centimeters.  Externally  are  many  de- 
pressed areas,  0.5  to  a  centimeter  in  diameter  and  de- 
pressed below  the  surface  one  to  two  millimeters.  There 
are  also  many  small  subcapsular  cysts  possessing  clear 
contents,  averaging  one  millimeter  across.  About  thirty 
of  th'r.^e  are  found  on  one  side  of  the  kidney.  On  sec- 
tion the  cortex  and  pyramids  aj^pear  of  the  same  shade 
of  color,  the  cortical  markings  distinct,  labyrinth  mder 
than  normal,  the  line  between  pyramid  and  cortex  indis- 
tinct. The  cortex  measures  1  to  1.5  centimeter;  the 
])yramid,  2  to  3  centimeters.  There  is  an  excess  of  fat  in 
llic  pelvis,  and  the  capsule  is  quite  adlierent.  The  right 
kidney  weighs  3G0  grammes  and  measures  15X8. -1X3. 7 
centimeters.  It  answers  to  the  same  description  as  the 
loft  kidney. 

Tho  other  organs  were  negative. 

Ainiloiiiical  Diagnosis^. — Lobar  ])neumonia,   fibrinous 
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pleuritis,  cirrhosis  of  liver,  softening  of  hypophysis,  and 
enlargement  of  the  viscera. 

Microscopical  Examination. — The  hypophysis,  as  be- 
fore stated,  was  so  much  softened  that  solid  pieces  could 
not  be  obtained,  but  a  small  amount  of  this  semifluid  tis- 
sue was  collected  and  hardened  in  alcohol.  Sections 
stained  with  hem.atoxylin  and  eosin  show  many  fields 
where  the  tissue  is  not  much  torn;  such  fields  are  made 
up  more  or  less  of  short  rows  of  cells  resembling  tubules. 
In  certain  fields  the  row  formation  is  more  marked  than 
in  others  ;  small  capillaries  run  between  the  rows  of  cells. 
The  cells  forming  these  rows  are  more  or  less  columnar, 
and  certain  single  cells  show  this  better  than  others ;  the 
arrangement  in  rows  is  more  a  dense  linear  accumula- 
tion of  cells  than  an  appearance  due  to  the  columnar  or 
cubical  character  of  the  cells.  These  cells  possess  oval 
or  circular  nuclei  which  stain  darkly — the  nuclear  mem- 
brane being  well  differentiated;  many  of  the  nuclei  are 
large,  many  irregular  in  contour.  Both  nucleus  and  cell 
body  vary  in  size  considerably.  The  cell  bodies  are  quite 
large ;  they  stain  well  with  eosin,  as  a  rule,  but  occasional 
cells  have  a  disposition  to  take  tbe  hematoxylin  stain  in 
place  of  the  eosin  in  the  cell  l)odic's.  Some  large  cells 
occur  with  the  nucleus  nearer  one  edge  of  the  cell.  The 
areas  where  tubule  or  row  formation  does  not  prevail 
seem  to  be  made  up  of  similar  cells,  but  much  scattered 
and  disarranged.  The  connective  tissue  is  very  scanty 
find  is  confined  to  the  region  immediately  around  the 
blood-vessels.  The  blood-vessels  show  no  changes ;  no 
karyokinetic  figures  are  present.  Sections  of  tliis  hy- 
pophysis were  submitted  to  Dr.  Adolph  ^Mcycr,  of  Wor- 
cester, IMassachuselts.  who  pronounced  the  condition 
to  be  one  of  hyperplasia. 

Lung:  The  left  upper  lobe  shows  the  microscopic 
featrires  ordinarily  seen  in  lobar  pneumonia.  The  alveo- 
lar contents  are  markedly  fibrinous,  with  considerable 
desfeneration  of  colls — i.    e.,  failure  to  stnin.     There  is 
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also  considerable  blood  in  the  alveoli,  and  a  marked  peri- 
vascular and  peribronchial  deposit  of  coal  pigment. 

The  abscess  wall  from  the  right  lung  shows  a  fibrous 
wall  beset  with  vessels;  there  are  no  caseation  or  tubercles 
in  the  surrounding  tissue.  The  lining  possesses  many 
polymorphonuclear  leucocytes. 

Heart :  The  pericardial  covering  shows  a  slight  in- 
crease in  thickness  of  the  under  layers,  with  here  and 
there  larger  bands  of  fibrous  tissue  extending  into  the 
myocardium.  These  bands  are  usually  provided  vrith 
vessels.     The  endocardium  appears  unchanged. 

There  is  considerable  pigment  opposite  the  poles  of 
the  nuclei  in  the  shape  of  small,  golden-brown  granules. 
Both  segmentation  and  fragmentation  of  heart-muscle 
fibers  occur,  the  fragmentation  being  the  more  marked, 
"he  nuclei  of  the  muscle  fibers  exhibit  various  sizes 
(/'giantism,''  "h^'perchromatosis").  The  arterioles  show 
a  slightly  thickened  tunica  media;  the  connective  tissue 
between  the  muscle  fibers  is  but  little  increased.  A  few 
foci  are  seen  where  the  muscle  fibers  have  disappeared, 
and  their  places  have  been  taken  by  a  slightly  granular 
grayish  tissue  in  which  are  scattered  spindle-shaped  and 
oblong  nuclei. 

Stomach :  The  mucous  membrane  is  very  atrophic ; 
the  glands  are  fewer  than  normal  and  infiltrated  with 
deeply  staining  round  cells,  many  of  which  are  fibril- 
lated.  There  are  accumulations  of  brown  granules  of 
pigment  at  the  l)ottom.  At  certain  points  the  round 
cells  are  accumulated  in  round  foci  internal  to  the  nius- 
cuiaris  iiiucos;e,  which  is  thickened.  The  submucous  coat 
is  narrow  and  consists  of  a  large  amount  of  fibrous  tis- 
sue devoid  of  nuclei.  The  tunica  media  of  the  vessels  is 
thickened. 

Small  Intestine :  The  mucous  membrane  is  very 
atrophic;  the  glands  are  very  short ;  there  is  a  marked  in- 
crease in  small  round  cells  wliicli  slain  darklv  in  the 
mucous  coat.     There  an'  also  many  spindle-shaped  cells, 
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gathered  around  and  between  the  glands.  The  muscular- 
is  mucosas  is  very  much  thickened,  and  the  connective 
tissue  in  the  submucous  coat  is  also  increased  in  amount, 
and  is  hyaline  in  character.  The  vessels  show  thicken- 
ing of  the  tunica  media. 

A  mesenteric  lymph  gland  is  found  to  possess  an  in- 
crease in  connective  tissue;  there  is  an  increase  in  the 
number  of  blood-vessels,  as  large  sinuses  which  are  filled 
with  blood ;  a  marked  hyperplasia  of  the  finer  gland 
reticuhuu,  and  pigmentation  witJi  blood  pigment. 


Fig.  1.— Section  of  liypophysis.      >;  75. 

Liver:  The  lobuhir  arrangement  of  the  liver  cells  is 
much  broken  up  by  the  connective-tissue  increase. 

The  liver  cells  show  many  glycogen  holes  here  and 
there.  There  are  very  few  fat  holes.  The  nuclear  stain- 
ing is  uniformly  good ;  nuclear  vacuolation  occurs ;  dila- 
tation of  the  capillaries  is  very  marked. 

The  connective-tissue  increase  is  mainly  in  the  shape 
of  lai-ge,  coarse  bands,  and  these  bands  consist  of  quite 
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mature  comiective  tissue.  There  are  numerous  vessels 
with  thin  walls  filled  with  blood  in  these  bands.  The  in- 
termediate-sized bands  of  connective  tissue  are  more  em- 
bryonal, and  in  these  the  vessels  are  more  numerous.  In 
addition  to  these  there  are  minute  bands  of  connective 
tissue  made  up  mainly  of  rows  of  round  cells.  Increase 
in  bile  ducts  is  not  so  marked  as  is  usually  seen  in 
atrophic  cirrhosis. 


Spleen :  The  Malpighian  corpuscles  are  irregular,  not 
well  defined,  usually  smaller  than  normal,  but  otherwise 
negative.  The  si)leen  pulp  cells  are  almost  entirely  made 
uj)  of  small  round  cells;  uucleated  red  corpuscles  are 
foimd  in  the  sinuses;  polymorphonuclear  leucocytes  are 
very  infrequently  seen.  There  are  numerous  accumula- 
tions of  blood  pigment.  The  blood-vessels  all  show  great 
thickening,  especially  in  the  tunica  media.  There  are  no 
degenerative  or  necrotic  processes  observed.  The  con- 
nective tissue  is  sliyhtlv  iucreasi'd  in  the  finer  reticulum; 
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the  large  bands  are  heavy  and  contain  fewer  nuclei  than 
normal. 

The  pancreas  exhibits  a  marked  increase  of  struma, 
which  is  largely  hyaline ;  in  this  are  small  arterioles  with 
their  middle  walls  thickened.  The  connective  tissue 
about  the  larger  ducts  is  very  much  increased  in  amount, 
and  the  lining  cells  are  several  layers  thick.  The  duets 
are  irregular  and  tortuous;  some  desquamation  of  the 
cells  occurs.  The  connective  tissue  about  the  acini  ap- 
pears heavier  and  more  easily  seen  than  is  usually  the 
case.  There  are  numerous  small  foci  of  hemorrhage 
and  dilated  veins  filled  with  blood. 


Fig.  3.-SeciMii  111  thyroid  gland.         75. 

Adrenals :  There  is  marked  pigmentation  with  blood 
pigment.  Tiie  engorged  vessels  in  the  medulla  contain  a 
marked  excess  of  leucocytes.  The  nuclear  staining  is 
uniformly  good.  The  trabeculfp  leading  into  the  gland 
from  the  capsule,  and  also  the  capsule  itself,  seem  to  be 
heavier  than  normal. 
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lu  the  thyreoid  there  is  an  increase  of  both  interlobu- 
lar and  interacinons  connective  tissue,  a  great  diminu- 
tion in  size  of  the  follicles,  and  thickenings  in  the  tunica 
media  of  the  blood-vessels. 

Kidneys:  The  glomeruli  show  usually  a  slight  capsu- 
lar space;  they  are  filled  with  blood;  there  is  a  marked 
increase  in  thickness  of  the  walls  of  the  capillary  loops. 
There  are  numerous  oljlong  nuclei  in  the  glomerulus : 
many  glomeruli  are  smaller  than  normal,  in  which  case 
Bowman's  capsule  is  usuallv  thickened.  There  is  a  con- 
nective-tissue increase  at  the  arterial  pole  of  the  glomer- 


Fig.  4.— Front  view    of    the  hypophysis   growth.    RathmeU's    case, 
actual  size. 

ulus  in  the  shape  of  short,  spindle-shaped  cells.  The 
convoluted  tubules  show  good  nuclear  staining;  the  pro- 
toplasm is  very  granular.  The  collecting  tubes  are  nega- 
tive. The  blood-vessels  show  a  marked  capillary  en- 
gorgement both  in  the  pyramids  and  cortex.  There  are 
similar  changes  in  the  small  arterioles  as  were  observed 
in  otluT  viscera.  The  connective  tissue  of  the  kidney 
is  not  increased.  The  subcapsular  cysts  show  a  lining  of 
short  cubical  cells.  There  is  a  deposit  of  blood  pigment 
in  the  pyramids. 

Cranium  :     The  antcro-pcsterior  diameter  is  twenty 
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centimeters;  the  bitemporal,  fifteen  centimeters;  the 
greater  part  of  the  coronal  suture  is  obliterated  outside, 
and  entirely  so  inside ;  the  same  holds  good  for  the  sagit- 
tal, but  the  lambdoid  is  open  on  both  faces.  The  metopic 
suture  is  present  for  2.5  centimeters  at  its  lower  end. 

The  ridges  for  muscular  attachments  are  well  marked. 
This  is  so  much  the  case  over  the  mastoid  and  suboccip- 
ital regions  that  the  surface  is  studded  with  masses  and 
nodules  of  bone  from  three  to  six  millimeters  in  thick- 
ness, from  which  the  occipital  protulierance  stands  out  as 


Fig.  5.— Back  view  of  the  hypophysis  growth,  Rathmell's  case, 
actual  size. 

a  large  boss  ten  millimeters  long.  The  external  occip- 
ital crest  is  very  well  marked  also,  forming  a  sharp  ridge. 
The  styloid  process  is  only  twelve  millimeters  long. 

The  malar  bones  are  enlarged  and  very  prominent, 
causing  a  deep  hollow  below  them.  The  suture  between 
the  malar  and  maxilla  is  obliterated  on  both  sides. 

The  supraorbital  ridges  are  enormous,  as  may  be  seen 
from  the  photograph.  A  piece  was  removed  from  the 
anterior  wall  of  the  frontal  sinus,  showing  that  the 
bosses  are  not  due  to  the  thickening  of  the  plates  of  the 
skull,  but  to  increase  in  the  size  of  tlie  sinuses. 
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The  orbits  were  enlarged  in  both  their  transverse  and 
vertical  diameters.  The  sphenoidal  and  sphenomaxil- 
lary fissures  were  enlarged  also,  the  latter  being  six  mil- 
limeters wide.  The  external  pterygoid  plates  are  very 
rough  and  thick.    The  haninlar  process  is  large — twelve 


Fig.  6. — View  of  the  skull  from  outside. 

millimeters.  The  first  and  second  molars  are  missing  on 
both  sides  below,  and  the  first  and  second  on  the  left 
above. 

The  nasal  septum  is  deviated  to  the  right.  The  ex- 
ternal auditory  meatus  is  enlarged,  but  there  are  no  exos- 
toses. 

The  mandible  is  asymmetrical,  the  right  ramus  being 
two  ccntimetors  longer  than  the  left.  This  is  partly  com- 
])('iisalc(l  1(11'  by  the  increased  length  of  the  left  coro- 
noid  process.     The  condyles  are  three  centimeters  wide; 
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the  left  eoroDoid  process  is  uimsually  liigh  (three  centi- 
meters), thus  making  the  sigmoid  notch  on  that  side 
narrow  and  deep.  The  right  coronoid  process  is  but 
twenty-three  millimeters  high.  The  muscular  ridges 
are  well  developed ;  th(^ro  is  a  well-marked  osteophyte, 


Fit'.  7. — View  of  skull— sliKbtly  tilted — from  the  inside,  showing  the 
enlarged  sella  turcica,  also  Wormian  bones. 

eight  millimeters  thick,  at  the  angle  of  the  jaw  on  the 
right  side.  Tlie  bone,  as  a  whole,  is  very  massive  and 
thick,  the  body  much  inclined  forward.  The  rami  join 
the  body  at  an  obtuse  angle,  resembling  that  of  the  eden- 
tulous jaw  of  old  age. 

On  the  interior  of  the  cranium  there  are  niimerou 


ACROMEGALY.  103 


osteophytes  over  the  base  and  one  on  the  vault  measuring 
2.5  centimeters  by  12  millimeters.  There  are  two  Worm- 
ian bones  in  the  roof  of  the  riglit  orbit  and  four  in  the 
left.  The  superior  border  of  the  petrosa  is  unusually 
sharp  on  both  sides.  The  sella  turcica  measures  4.5 
X2.5X2  centimeters;  the  floor  is  pitted  by  several  large 
holes.  On  the  right  side  the  boundary  between  the  sella 
and  middle  fossa  of  skull  has  quite  disappeared.  On  the 
left  it  remains  in  part.  The  anterior  clinoid  processes 
are  unusually  well  marked ;  the  dorsum  sellae  is  very  thin 
and  parchmentlike.  The  bones  of  the  skull  are  not  thick- 
ened; indeed,  over  the  temporal  region  they  are  unus- 
ally  thin. 

The  clavicle  is  15.5  centimeters  long;  the  sternal  end 
is  prominent,  and  the  arricular  surface  for  the  sternum 
increased  in  size.  The  muscular  impressions  are  unusu- 
ally well  developed  on  this  bone  as  elsewhere. 

The  scapula  is  15.5  centimeters  deep.  The  scapular 
index  is  64. G.  The  supraspinous  and  subscapular  fossas 
are  unusually  well  marked.  The  muscular  impressions 
on  vertebral  border,  and  especially  the  axillary  border, 
are  large  and  rugose. 

In  the  upper  extremity,  the  humerus  is  32.5  centi- 
meters long,  the  ulna  23  centimeters,  the  radius  25  cen- 
timeters. The  muscular  impressions  in  the  upper  part 
of  the  humerus  and  ulna  are  again  noticeably  prominent. 
The  lower  end  of  the  radius  is  very  large;  the  carpal 
bones  are  unchanged.  The  metacarpal  bones  and  pha- 
langes are  rough;  the  distal  ]ilialangos  very  large — wid- 
ened, thickened,  and  rough. 

In  the  lov.cr  extremity  tlie  femur  is  -42.5  centimeters 
long,  thick,  and  chmisy  looking;  the  impression  for  the 
glutanis  maximus  is  well  marked,  almost  forming  a  third 
troelianter:  otlicrwiso  tlicre  is  little  eliange.  Xo  change 
is  to  be  found  in  the  tibia  or  fibula.  The  insertion  of 
the  tendo  Aeliillis  into  the  calcaneum  is  marked  l)y  an 
irregular  mass  of  os-^eous  tissue.    The  ungual  phalanges. 
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like  those  of  the  upper  extremity,  are  thick,  flat,  and 
rough — stiidded  with  osteophytes. 

There  was  no  kyphosis. 

October  11,  1897. 


SAECOMA  OF  THE  THYEOID  GLAXD. 

PAUL  F.  MORF. 

Although  tlic  occurrence  of  the  enlargements  of  the 
thyroid  body  A\as  knovrn  for  a  long  time,  it  was  not 
until  within  a  comparatively  recent  period  that  the 
discovery  of  malignant  tumors  having  their  origin  in 
this  gland  was  made.  In  1817  Alibert  (quoted  by 
Bircher)  reported  a  case  of  true  sarcoma  of  the  thy- 
loid  body.  Eaynaud,  in  lb38,  under  the  title  of  "Thyro- 
sarcoraie,"  gives  a  report  of  an  encephaloid  sarcoma 
with  metastatic  foci  in  the  lungs  and  liver,  but  he  un- 
fortunately gives  no  description  of  the  microscopic  find- 
ings. Forster,  in  18G0,  gave  an  accurate  and  care- 
ful description  of  one  of  this  class  of  neoplasms.  Yirchow 
mentions  the  malignant  tumors  of  the  thyroid,  but  gives 
no  data  as  to  their  occurrence,  and  no  description  of  the 
tumors  themselves.  He  also  makes  the  statement  that  he 
saw  one  sarcoma  of  the  thyroid  gland. 

The  credit  of  being  the  first  to  materially  advance  our 
knowledge  of  the  clinical  and  pathologic  manifestations 
of  the  struma  maligna,  and  place  it  on  a  substantial 
anatomic  basis,  belongs  to  Kaufmann,  who,  in  1879, 
very  minutely  described  a  series  of  cases  of  malignant 
thyroidal  tumors.  He  collected  in  all  seven  cases  of 
sarcoma  of  the  thyroid,  three  of  these  having  been  ob- 
served and  examined  by  himself.  Since  the  appearance 
of  Kaufmann's  article  in  1879,  a  number  of  cases  have 
been  reported,  the  majority  from  the  Continent,  a  few 
from  England,  and  several  in  this  country.    By  sifting 


SARCOMA    OF    THYROID.  105 

the  literature  on  the  subject  of  thyroidal  tumors  to  which 
I  had  access,  rejecting  such  cases  as  might  leave  any 
doubt  as  to  the  exact  nature  of  the  neoplasm,  I  have  been 
able  to  collect  more  or  less  complete  descriptions  of  thir- 
ty-nine sarcomata  of  the  thyroid  gland.  To  these  thirty- 
nine  cases  I  add  one  more,  which  I  had  opportunity  to 
observe  while  acting  as  interne  in  the  Cook  County 
Hospital,  Chicago.  I  also  add  the  microscopic  descrip- 
tion of  the  tumor  of  Case  39.  The  history  and  clin- 
ical findings  of  this  case  were  reported  b}'  Dr.  Graham 
of  this  city,  to  whom  I  am  indebted  for  the  material. 
In  his  report  no  details  were  given  in  reference  to  the 
minute  structure  of  the  tumor,  mention  being  only 
made  that  the  tumor  was  a  round-celled  sarcoma.  The 
history  of  the  former  of  these  two  cases  is  as  follows : 

W.  B.,  American,  aged  47,  was  admitted  to  .the  Cook  County 
Hospital,  Chicago,  Dec.  20,  1897.  About  one  year  before 
admission,  he  noticed  a  small  swelling  in  the  right  side  of  the 
neck,  near  the  sternal  origin  of  the  right  sternomastoid  muscle. 
The  swelling  slowly  increased  in  size  up  to  about  the  middle  of 
November,  1897,  since  when  it  has  grown  rapidly;  voice 
unchanged,  no  dysphagia,  occasionally  has  dyspnea:  has  lost 
eight  to  ten  pounds  in  weight  during  the  last  two  or  three 
months;  appetite  good;  digestive  and  urinary  systems  normal. 
Previous  history:  Eighteen  years  ago  patient  received  an 
injury  in  a  railroad  accident.,  both  clavicles,  the  left  scapula 
and  three  ribs  being  broken:  has  had  gonorrhea  twice,  but  no 
(kther  diseases;  father  and  mother  living  and  healthy;  no  one 
in  family  had  goiter  or  malignant  growth  of  any  kind. 

Examination  at  the  time  of  admission  showed  the  fol- 
lowing: Patient  is  well  nourished,  adipose  tissue  abundant,  no 
anemia  or  cachexia:  chest,  abdomen  and  extremities  negative. 
On  the  right  side  of  the  neck,  occupying  a  position  correspond- 
ing to  the  location  of  the  right  lobe  of  the  thyroid  gland,  is  a 
tumor  about  as  large  as  a  goose-egg.  firm  in  consistency,  no 
lluctuation;  no  adhesions  to  the  ^-uriounding  structures,  or  to 
the  overlying  skin,  which  is  normii  in  appearance.  On  aspira- 
tion with  an  exploring  syringe  a  small  amount  of  blood  is  ob- 
tained. The  cervical  lymphatic  glands  are  not  enlarged,  nor 
involved  in  the  growth.  T!ie  right  sternomastoid  muscle  and 
the  large  vessels  on  the  right  side  of  the  neck  are  displaced  to 
the  right  and  backward.  The  left  lobe  of  the  thyroid  gland 
shows  no  enlargement. 

On  Dec.  22,   1897,  under  general  anesthesia,  the  tumor  was 
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leniovtd  by  Drs.  Mooiehead  and  Brown.     The  patient  made  a 
rapid  recovery,  leaving  tlie  lios])ital  on  Dec.  31,  1897. 

The  tumor  removed  is  about  the  size  and  shape  of  a  goose- 
egg  (9x7x6  cm.),  firm  in  consistency,  and  shows  no  areas  of 
softening.  It  is  surrounded  by  a  firm  connective  tissue  capsule, 
which  is  not  perforated  or  broken  through  at  any  point.  On 
section  the  cut  surface  is  slightly  moist  and  glistening,  having 
ft  dark  red  color  in  some  places ;  elsewhere  it  is  grayish  and 
yellowish  in  color. 

Sections  taken  from  the  part  where  the  tumor  tissue  bordered 
on  the  glandular  tissue,  hardened  in  formalin  and  alcohol, 
stained  with  hematoxylin  and  eosin  and  mounted  in  Canada 
balsam,  present  an  interesting  picture. 

The  tumor  tissue  proper  is  made  up  of  round  cells  of  inter- 
mediate size,  and  of  spindle  cells.  They  are  closely  packed 
together  and  almost  no  intercellular  substance  can  be  made 
out.  The  protoplasm  of  the  tumor  cells  is  very  scant  in  many 
places.  The  nuclei  are  large,  some  oval,  some  round  and  others 
more  or  less  crescentic  in  shape.  The  majority  take  the  stain 
very  well,  showing  a  deep  blue  color ;  in  many,  one  distinct 
nucleolus,  in  many  others,  two  nucleoli  can  be  seen.  Some  have 
a  deeply  stained  nuclear  wail,  while  the  interior  of  the  nucleus 
itself  is  more  or  less  homogenous  in  appearance,  showing  no 
chromatin  threads  or  granules,  and  staining  less  intensely 
than  the  limiting  membrane.  In  other  nuclei  the  chromatin 
granules  and  threads  are  distinct  and  scattered  irregularly 
through  the  nucleus.  Some  mitotic  figures  can  be  found;  in- 
deed, they  are  not  rare.  In  some  instances  the  nuclei  show  the 
chromosomes  arranged  into  grou])s  of  three,  indicating  an 
atypie  division  of  the  nucleus.  The  blood  vessels,  or  more  prop- 
erly the  blood-spaces,  are  fairly  numerous.  Their  walls  are 
formed  by  the  tumor  cells,  the  protoplasm  of  which  stands  out 
sharply  against  the  lumen  of  the  space  and  is  somewhat  llat- 
tened  and  drawn  out. 

^^■here  the  tumor  tissue  borders  on  the  preformed  (liyroidal 
tissue,  the  alveoli  of  the  gland  have  been  changed  by  compres- 
sion from  their  normal  round  or  ovoidal  shape,  to  an  irregularly 
quadrilateral  or  rhomboidal  shape  (on  section),  or  appear  as 
s])ind]e-shaped  slits.  The  normal  e])ithelial  lining  has  almost 
entirely  disappeared,  as  well  as  a  large  part  of  the  colloid 
material,  which  in  the  normal  gland,  or  in  the  colloid  goiter, 
fills  the  vesicles.  The  vesicles  are  either  empty,  or  what  is 
much  more  conmion,  more  or  less  completely  filled  by  extravas- 
ated  blood-cells.  These  for  the  most  part  are  well  preserved, 
the  red  showing,  in  many  cases,  only  the  alteration  in  shape 
resulting  from  nuitual  compression.  Some  few  with  disinte- 
gra.ted  and  pigment  granules,  having  a  golden  brown  coloi-,  are 
found  both  free  and  enclosed  in  cells. 

Where  the  tumor  merges  into  the  altered  gland  tissue  just 
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desciibed,  the  tumor  cells  are  less  closely  packed  together, 
gradually  becoming  more  and  moi-e  scattered  and  separated  by 
the  gland  tissue.  At  .the  outermost  margin  of  the  tumor,  sar- 
coma cells  are  found  lying  here  and  there;  1,  in  the  connective- 
tissue  walls  of  the  altered  vesicles :  2,  an  isolated  cell  here  and 
there,  lying  among  the  extravasated  intra-alveolar  red  blood- 
corpuscles  ;  3,  an  occasional  deeply-stained  round  of  spindle- 
shaped  sarcoma  cell  may  be  seen  lying  separate  from  the  neigh- 
boring i^art  of  the  tumor  and  surrounded  by  the  small  amount 
of  colloid  material  which  still  remains.  Among  the  tumor  cells, 
small  hemorrhagic  foci  are  occasionally  seen. 

Diagnosis:  Primary  mixed-celled  sarcoma  of  the  thyroid 
gland. 

On  April  19,  1898,  the  patient  returned  to  the  hospital. 
There  has  been  a  recurrence  of  the  growth,  and  he  also  com- 
plains of  dysphagia  and  dj'spnea,  stating  that  three  weeks  ago 
he  received  an  injury  at  the  inner  end  of  the  right  clavicle  and 
soon  after  a  small  lump  appeared  there,  which  has  rapidly  in- 
creased in  size.  At  this  time  there  was  found  a  uniform  en- 
largement at  the  front  of  the  neck,  having  a  more  or  less 
hemispheiic  shape,  the  convexity  anteriorly,  extending  from  the 
level  of  the  hyoid  bone  above  to  the  upper  extremity  of  the 
sternum  below.  At  the  right  sternoclavicular  articulation 
theie  was  a  tumor,  about  the  size  of  a  walnut,  or  a  little  larger, 
soft  and  fluctuating,  the  overlying  skin  having  a  deep  reddish- 
blue  color  and  appearing  about  to  lupture.  On  this  account 
this  nodule  \\as  removed  under  local  anesthesia.  The  central 
mass  of  this  nodule  had  become  softened  and  consisted  of  a 
semifluid  mass.  The  cortical  portion  was  firmer  and  of  a  gray- 
ish-red color.  Very  thin  sections  weie  hardened  in  formalin 
solution  immediately  after  remo\al  of  the  nodule.  Microscop- 
ically, the  sections  showed  the  pi-esence  of  numerous  round  cells 
of  medium  size  and  a  few  spindle  cells.  Many  mitotic  figures 
were  found,  sometimes  as  many  as  three  or  four  dividing  nuclei 
in  a  field  (1/12  oil-im.  ocular  iv.  Reichert)  corresponding  with 
the  very  rapid  growth  of  the  nodule. 

Healing  of  the  wound  made  for  removal  of  this  nodule  oc- 
curred per  priitKtm,  patient  lea^'ing  hospital  again  on  April  .30, 
1898.  Five  days  later  he  was  again  readmitted.  He  complained 
of  increased  <ly>pnea.  which  brought  on  the  exitus  four  days 
later. 

At  the  aul()i)sy.  April  14.  ]8!ts.  cxunination  of  body,  made 
by  myself,  gave  the  following  findings:  The  bocjy  is  that  of  a 
well  nourished  man,  short  and  heavy  set;  rigor  mortis  well 
marked:  lividity  in  dependent  ])arts:  linear  scar  in  the  middle 
of  the  neck  anteriorly  about  12  cm.  long:  a  second  scar  about 
8  cm.  long  over  the  inner  end  of  right  clavicle;  general  nutri- 
tion good,  fatty  layer  moderately  thick :  no  anemia  or  cachexia. 

The    piTi(;(rdi;il    >;\i-    contained    alxmt    (iO    c.c.    of   a    slightly 
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blood-stained  fluid;  the  poricardium  is  smooth  and  glossy; 
there  were  a  few  old  adhesions  over  the  anterior  and  posterior 
surfaces  of  the  right  ventricle:  left  ventricle  contained  a  small 
amount  of  dark  fluid  blood,  the  right  ventricle  a  small  white 
non-adherent  blood-clot.  The  mitral  orifice  admitted  four  fin- 
ger tips;  there  were  a  few  yellowish  plaques  at  the  base  of  the 
anterior  mitral  cusp;  aortic  semilunar  valves  were  normal;  tri- 
cuspid orifice  admitted  five  finger  tips,  loosely;  the  valve  itself 
was  normal;  myocardium  is  of  a  brownish  red  color,  with  here 
and  there  small  pale  yellowish  spots;  near  the  beginning  of  the 
aorta  were  numerous  small  rounded  or  irregularly  shaped, 
slightly-elevated  yellowish  spots  2  to  3  mm.  in  diameter. 

The  pleural  cavities  were  empty;  the  pleurne  smooth  and 
glossj\  with  a  few  old  adhesions  over  the  right  upper  lobe.  The 
lungs  were  dark  red  in  color,  floated  and  crepitated.  Near  the 
anterior  margins  there  were  small  areas  of  grayish  distended 
air-vesicles;  and  in  the  lower  part  of  the  left  upper  lobe  was  a 
tumor  about  the  size  of  an  orange,  moderately  firm  in  consist- 
ence, and  on  section  a  dark  grayish-red  color.  A  similar  tumor 
having  about  the  same  size  was  found  in  the  lower  portion  of 
the  right  middle  lobe,  and  a  third  in  the  lower  part  of  the  left 
lower  lobe.  In  the  lower  portion  of  the  right  lower  lobe  was  a 
fourth  mass  about  the  size  of  a  walnut.  These  tumors  had 
grown  from  the  lobes  in  which  they  were  originally  situated, 
and  passed  across  the  adjacent  interlobar  fissure,  and  into  the 
adjoining  lobe;  numerous  smaller  nodules  about  the  size  of  a 
pea  or  hazelnut  were  scattered  through  both  lungs. 

The  peritoneum  was  smooth  and  glossy,  its  cavity  empty. 

Tlie  spleen  weighed  3.50  grams:  peritoneal  surface  was  nor- 
mal, but  the  organ  cut  with  slightly  increased  resistance.  On 
section,  hemorrliagic  foci  :ibout  the  size  of  a  pinhead  were 
found. 

The  liver  weighed  2300  grams:  surface  was  smooth,  super- 
ficial veins  congested  and  cut  with  normal  resistance.  On  the 
cut  surface  the  lobular  markings  were  indistinct;  in  places  the 
periphery  of  some  of  the  lobules  was  distinctly  yellow.  The 
gall-bladder  contained  a  small  amount  of  dark  greenish  bile, 
passages  patent. 

The  kidneys  together  weighed  450  grams ;  surface  was  smooth 
and  even;  the  stellate  veins  were  somewhat  injected.  On  the 
convex  margin  of  the  right  kidney  was  a  small  cyst  the  size 
of  a  pea.  containing  a  clear  fluid;  on  section,  cortical  markings 
were  indistinct:  cortex  .to  medulla  as  1  to  4;  capsule  stripped 
readily,  leaving  a  smooth  surface. 

The  pancreas,  stomach,  intestines  and  bladder  showed  no 
essential  changes.    The  mesenteric  glands  were  not  enlarged. 

The  scalp,  skull,  dura  mater  and  brain  showed  no  essential 
change.  Tongue  and  pharynx  were  normal.  There  was  calcifi- 
cation of  the  cricoid  cartilage. 
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On  the  anterior  snrface  of  the  neck  was  an  enormous  tumor 
mass,  irregularly  hemispheric  in  shape,  limited  above  by  the 
hyoid  bone  extending  downward  over  the  sternum  to  the  point 
of  junction  of  the  tirst  and  second  pieces  of  the  sternum.  The 
lateral  boundaries  corresponded  to  a  line  drawn  from  the  angle 
of  the  inferior  maxilla  to  the  middle  of  the  clavicle  on  each  side. 
The  skin  over  the  tumor  was  normal  in  appearance,  except  near 
the  median  line,  where  it  was  somewhat  thinned  and  adherent 
to  the  vinderlying  tumor — site  of  scar  of  first  operation.  Dis- 
secting back  the  skin  showed  the  two  sternomastoid  and  also 
the  sternohyoid  and  sternothyroid  muscles  pressed  away  from 
the  median  line,  tlieir  fibers  pressed  apart,  and  the  muscles 
themselves  thin  and  atrophic.  The  carotid  arteries  and  the  in- 
ternal jugular  vein  on  each  side  were  displaced  outward  and 
backward,  were  adherent  to  the  tumor  mass,  but  their  lumen 
was  patent  througout.  and  their  walls  had  not  been  perforated 
at  any  part  by  the  new  growth. 

The  trachea  was  compressed  from  in  front  and  the  right, 
diagonally  toward  the  left  and  behind,  giving  the  cartilages  a 
more  or  less  oval  contour :  the  lumen  of  the  trachea  was  not 
completely  occluded  at  any  point.  The  compression  extended 
downward  from  a  point  1  cm.  below  the  cricoid  cartilage,  a  dis- 
tance of  5  cm.    The  trachea  contained  some  bloody  mucus. 

The  esophagus  was  almost  surrounded,  near  Its  upper  ex- 
tremity, by  a  process  of  the  tumor,  somewhat  cylindric  in  shape 
about  4  to  5  cm.  long  and  about  3  cm.  in  diameter,  which  passed 
between  the  posterior  wall  of  the  pharynx,  esophagus  and  the 
spinal  column  on  a  level  with  the  cricoid  cartilage. 

The  main  tumor  mass  was  about  the  size  of  a  child's  head, 
somewhat  elastic  in  consistencj'  throughout  the  greater  part. 

In  the  lower  right  quadrant,  and  near  the  upper  left  quad- 
rant there  were  two  areas  of  fiuctuation.  Section  through  these 
fluctuating  areas  showed  in  each  case  a  cavity  about  5  cm.  in 
diameter,  containing  a  semifluid  dark-red  mass,  the  wall  of 
each  cavity  consisting  of  tumor  tissue. 

]';isewhere  on  section,  the  cut  surface  presented  a  dark-red 
blood  stained  appearance,  mottled  with  small  yellow  points. 

Anatomic  diagnosis:  1.  Recurrent  sarcoma  of  the  .thyroid 
gland  with  metastases  in  the  lungs.  2.  Old  pleuritis.  3.  Em- 
physema of  lungs.  4.  Beginning  atheionia  of  aorta.  .">.  Fatty 
infiltration  of  the  liver. 

Description  of  microscopic  findings  of  tumor  in  Case  39: 
The  tumor  is  composed  chiefly  of  round  cells  of  medium  size, 
their  diameter  being  about  ecjual  to  twice  that  of  a  red  blood- 
corpuscle.  There  are,  in  addition,  a  few  small  spindle  shaped 
cells.  The  protoplasm  is  ])resent  in  relatively  small  amount 
and  is  homogeneous  in  a])pearanci'.  The  nuclei  are  distinct, 
well  stained,  and  for  llic  most  part  circular  in  outline:  some 
few   have    an    oval    shajx'.      TIicn'    liinc    a    distinct    wall,    which 
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stands  out  prominently  against  more  lightly  stained  back- 
ground of  protoplasm.  The  chromatin  is  more  or  less  irregular- 
ly scattered  throughout  .the  nuclei :  here  and  there  a  nucleus 
containing  two  nucleoli,  or  a  cell  with  a  mitotic  figure  is  seen. 
Between  the  cells  a  small  amount  of  slightly  fibrous  intercel- 
lular substance  can  be  made  out.  The  blood-vessels  and  blood- 
spaces  are  moderately  abundant :  their  walls  are  formed  by 
long  spindle-shaped  tumor  cells.  In  some  parts  of  the  tumor, 
small  areas  are  found  where  there  has  been  a  disintegration  of 
the  embryonic  cells,  leaving  a  granular  mass  in  which  no  or- 
ganic elements  may  be  distinguished.  Where  the  tumor  tissue 
merges  into  the  glandular  can  be  seen  large  spaces  filled  with 
disintegrating  blood-cells.  Some  alveoli  retain  their  epithelial 
lining,  but  instead  of  cubic  cells  are  found  flattened  cells:  in 
other  alveoli  the  alveolar  epithelial  lijiing  has  entirely  disap- 
peared, the  vesicle,  however,  containing  a  small  amount  of  col- 
loid material  and  an  occasional  tumor-cell. 

Eegarding  the  occurrence  of  sarcoma  in  the  thyroid 
gland,  the  following  statements  may  be  made:  1.  It 
is  a  rare  disease.  2.  It  is  more  common  in  those  coun- 
tries where  goiter  is  an  enidemic  disease  than  in  those 
countries  where  sporadic  cases  are  the  rule.  3.  It  is  more 
common  in  persons  whose  thyroid  is  the  seat  of  ordinary 
goiter.  -I.  It  is  more  frequent  in  the  male  than  in  the 
female.     .5.  It  occurs  oftener  in  late  than  in  early  life. 

That  it  is  a  rare  form  of  disease  hardly  needs  to  be 
demonstrated.  The  smalj  number  of  cases  reported 
points  this  out  as  an  undou])ted  fact,  there  being  forty 
cases  in  as  many  years.  Hc^wcver,  it  is  perhaps  not  as 
rare  as  would  appear  from  this,  for  naturally,  not  all 
cases  are  reported,  some  of  which  are  reported  are  not 
accessible,  and  others  not  available,  because  of  incomplete 
or  unreliable  descrijitioiis.  Among  7161  avitopsies  at  the 
Berne  Pathological  Institute  (Limacher)  "struma  sar- 
comatosa"  was  found  forty-four  times.  In  studying  the 
frequency  of  occurrence  of  sarcoma  of  the  thyroid,  we 
iiaturally  compare  with  it  the  frequency  of  occurrence 
of  carcinoma  of  the  same  gland.  While  collecting  the 
cases  from  the  literature  I  was  impressed  by  the  rela- 
tively large  immber  of  re])orts  of  eases  of  cancerous 
goiter.    Ewald,  in  Xothnagel's  "Spec.  Path.  u.  Therap.," 
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gives  the  relative  frequency  of  carcinoma  to  sarcoma  of 
the  thyroid  as  3  or  4  is  to  1.  Kaufmann,  in  his  original 
paper,  reported  seven  cases  of  sarcoma  and  twenty-three 
of  carcinoma  of  this  gland.  In  considering  the  subject 
of  the  frequency  of  the  occurrence  of  sarcomata  of  the 
thyroid,  we  include  only  those  cases  in  which  the  growth 
was  primary  in  this  gland.  Eegarding  the  frequency 
of  secondary  sarcomata  of  the  thyroid,  the  figures  of 
?«[ueller  (quoted  by  Liicke  and  Zahn)  are  in  point. 
Among  102  cases  of  sarcoma  occurring  in  various 
parts  of  the  body,  3.1  per  cent,  produced  metastases;  in 
"he  thyroid  gland  and  pancreas.  From  this  it  is  evident 
that  secondary  sarcoma  of  the  thyroid  must  also  be  con- 
sidered infrequent.  Of  interest  in  this  connection  is 
a  communication  by  Pinner,  who  reports  a  case  in  which 
a  primary  sarcoma  of  the  pancreas  had  given  rise  to  a 
secondary  growth  of  the  same  nature  in  the  thyroid 
gland. 

That  sarcoma  of  the  thyroid  is  more  common  in  goiter 
countries  than  elsewhere  r.ppears  to  be  the  case  from 
the  following:  The  largest  number  of  cases  have  been 
reported  from  goiter  countries.  The  figures  of  Lima- 
cher  here  are  also  in  point,  as  Berne  is  one  of  the 
acknowledged  foci  of  the  ordinary  goiter,  and  while 
there  are  no  figures  on  this  point  that  I  know  of, 
liiken  from  post-mortems  made  in  this  country,  still  I 
think  it  will  be  generally  admitted  that  no  pathologist 
has  found  as  large  a  number  of  sarcomata  in  this 
country,  where  the  ordinar}  goiter  occurs  sporadically, 
in  an  equal  number  of  post-mortem  examinations.  Just 
as  occasional  cases  of  benign  goiter  are  found  in  this 
country,  so  also  scattered  cases  of  the  sarcomatous  de- 
generation of  the  gland  are  reported  in  the  medical  liter- 
ature of  this  country.  T'nfortunately,  several  of  these 
( ases  are  so  incom]iletely  described  that  they  could  not 
be  included  in  the  table  with  the  other  cases. 

Tbe  third  assertion  seems  borne  out  bv  the  following: 
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Of  the  appended  forty  cases,,  twenty-two  gave  a  history 
of  previous  goiter.  If  we  remember  how  easily  a  small 
enlargement  of  the  thyroid  is  overlooked  in  a  locality 
where  from  one-half  to  two-thirds  of  the  inhabitants  are 
afflicted  Avith  the  disease  (Bircher),  and  also  remember 
that  in  many  of  the  histories  6t  the  cases  reported,  no 
definite  statement  is  made  in  regard  to  previous  goiter, 
it  is  probable  that  the  proportion  of  cases  in  wliich 
0  benign  enlargement  preceded  the  malignant  growth  is 
larger  than  appears  from  these  figures.  However,  a  be- 
nign enlargement  is  not  a  necessary  precursor  of  the 
sarcoma.  In  some  of  the  rejDorted  cases,  the  definite 
statement  is  made  that  no  previous  enlargement  was 
present.  As  appears  from  the  appended  table,  no  prev- 
ious goiter  was  present  in  eleven  cases,  or  37.5  per  cent. 
One  can  therefore  scarcely  agree  with  the  statement  of 
Braun  that  "struma  maligna"  rarely  occurs  except  in 
cases  in  which  the  thyroid  is  already  the  seat  of  goiter. 
However,  statistics  based  on  such  a  small  number  of 
cases  are  necessarily  uncertain,  and  additional  observa- 
tions are  desirable  to  settle  this  point  definitely. 

The  influence  of  sex  is  shown  to  be  of  some  import- 
ance. Eighteen  of  the  forty  cases  collected  were  females, 
the  remainder  males.  This  is  contrary  to  what  might  be 
expected  from  the  preponderance  of  the  non-malignant 
goiter  among  women. 

That  sarcoma  of  the  thyroid  occurs  more  frequently 
in  advanced  than  in  early  life  is  a  point  on  which  almost 
all  observers  agree.  One  exception  to  this  is  Liicke,  who 
says  this  form  of  neoplasm  is  found  oftener  in  young 
strong  persons,  although  he  admits  it  has  been  observed 
at  a  more  advanced  age.  Separated  into  decades,  the 
forty  cases  herewith  show  the  following  distribution: 
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We  thus  see  that  an  overwhelming  majority  of  the 
eases  occur  after  the  fortieth  year,  with  comparatively 
the  largest  number  during  the  fifth  decade.  To  give 
an  adequate  and  satisfactory  explanation  for  the  occur- 
rence of  sarcoma  in  this  location,  at  such  an  advanced 
age,  contrary  to  what  is  usual — namely,  the  occurrence 
of  sarcomata  elsewhere  at  an  earlier  age — is,  at  the 
present  state  of  our  knowledge  of  neoplasms,  impossible. 
However,  we  know  from  the  researches  of  Wolfler  that 
very  frequently  the  parenchymatous  elements  of  the 
thyroid  become  atrophic  in  later  life,  this  atrophy  being 
often  accompanied  by  a  copious  hyperplasia  of  the  in- 
teracinous  connective  tissue.  Whether  the  pathologic 
mesoblastic  tissue  growth  which  forms  the  sarcoma  is 
akin  to  the  normal  connective-tissue  hyperplasia,  or  an 
exaggeration  of  the  same,  is  perhaps  an  interesting  spec- 
ulation, but  a  question  which  must  possibly  remain  un- 
answered until  more  is  known  of  the  physiology  of  the 
thyroid  and  the  etiology  of  tumors  in  general. 

The  tumor  more  frequently  originates  in  the  right 
lobe  of  the  thyroid  than  in  the  left.  This  is  apparent 
from  the  examination  of  the  appended  table,  and  is 
also  borne  out  by  the  statement  of  Liicke,  that  usually 
only  one  lobe  of  the  gland  is  affected,  and  in  the  cases 
observed  by  him,  the  right  lobe  was  the  one  involved. 
Family  histoi-y  of  goiter,  or  of  malignant  disease,  seems 
to  be  an  unimportant  element  in  causing  a  predisposition, 
being  present  in  only  a  few  cases ;  neither  does  previous 
injury  to  the  thyroid  gland  ap})ear  to  be  an  exciting  fac- 
tor of  any  moment. 

The  rate  of  growth  of  sarcomata  of  the  thyroid  is 
usually  rapid,  which  may  perhaps  be  explained  in  part 
by  the  copious  blood-supply  which  this  gland  normally 
receives.  The  duration  of  the  disease  is  somewhat 
difficult  to  establish  exactly,  for  here  dependence  must 
be  placed  on  the  anamnestic  statements  of  the  ]iatient. 
who  niav  have  for  a  short  time  overlooked  a  small  tumor. 
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Liicke  states  that  the  duration  of  the  disease  appears 
not  to  be  over  one  year.  Indeed,  so  rapid  and  malignant 
is  the  course  of  these  tumors  that  it  leads  Kocher  to  re- 
mark, "The  more  our  experience  with  neoplasms  of  the 
th^'roid  gland  increases,  the  more  Ave  come  to  the  con- 
elusion  that  this  organ,  aside  from  the  bones,  is  rela- 
tively the  most  frequent  seat  of  acute  sarcomata,  which, 
by  means  of  their  rapid  development,  may  very  easily 
be  confounded  with  an  acute  inflammation." 

.In  those  histories  which  give  sufficient  data  to  estab- 
lish the  duration  with  approximate  accuracy,  the  short- 
est time  was  four  weeks,  the  longest  seventeen  months. 
A  duration  of  perhaps  six  to  seven  months  may  be  con- 
sidered the  average.  The  c£uso  of  death  in  a  large  num- 
ber of  cases  is  interference  with  the  vital  functions  of 
respiration  or  deglutition,  due  to  pressure  on  the  trachea 
or  esophagus.  Death  has  also  frequently  followed  closely 
after  operation  for  removal  of  the  neoplasm,  from  sup- 
puration, asphyxia,  bronchopneumonia  and  from 'sec- 
ondary hemorrhage. 

In  size,  the  neoplasm  varies  from  a  nodule  as  large 
as  a  walnut,  to  a  tumor  filling  up  the  entire  anterior 
surface  of  the  neck,  from  the  hyoid  bone  above,  to  the 
sternum  below.  The  contour  is  more  or  less  irregular, 
the  surface  apt  to  l)e  nodular  and  uneven.  The  con- 
sistence may  be  firm,  or  fluctuation  may  be  obtainable 
on  parts  where  the  tumor  tissue  has  broken  down  and 
become  changed  to  a  semifluid,  or  fluid  detritus.  The 
skin  covering  the  tumor  may  be  freely  movable  and  un- 
altered, or  it  may  be  adherent  and  show  the  secondary 
changes  due  to  invasion  of  its  substance  by  sarcoma 
cells  and  subsequent  ulceratiou.  although  this  latter  com- 
plication is  not  frequent. 

In  the  early  period  of  its  development,  the  new 
growth  is  confined  within  the  capsule  of  the  gland, 
this  condition  being  present  at  the  time  of  operation 
in  the  case   which    I   <)I)served ;   but   later   its   confines 


SARCOMA    OF    THYROID.  115 

are  passed  by  the  tumor  cells  and  the  neighboring 
tissues  are  invaded.  When  the  tumor  is  large,  the 
sternomastoid,  sternohyoid  and  sternothyroid  muscles 
are  displaced,  thinned,  and  their  fibers  separated  by 
the  pressure  exerted  by  the  tumor,  while  in  some  cases 
the  muscle  substance  is  infiltrated  by  the  tumor  tis- 
sue.    (Case  25.) 

The  trachea,  from  its  intimate  relation  to  the  thyroid 
gland,  is  one  of  the  structures  most  frequently  involved 
by  the  advance  of  the  tumor  growth.  It  may  be  dis- 
located toward  one  side  or  the  other,  bent  and  dis- 
torted. Pressure  first  produces  a  partial,  later  perhaps 
an  almost  complete  obliteration  of  its  lumen,  while  ad- 
hesions between  its  wall  and  the  new  growth  rapidly 
form.  Later  the  tumor  cells  frequently  invade  the 
walls  of  the  trachea,  which  have  become  atrophic  from 
pressure ;  then  finally  the  mucous  membrane  is  per- 
forated and  the  tumor  cells  may  continue  their  growth, 
forming  a  mass  which  projects  into  the  tracheal  lumen. 
(Case  25.) 

Pressure  on  and  invasion  of  the  esophagus  mav  oc- 
cur in  a  like  manner,  but  this  complication  is  perhaps 
a  little  more  uncommon  than  the  condition  just  de- 
scribed. The  larger  vessels  of  the  neck  are  frequently 
adherent  to,  or  more  or  less  completely  surrounded  by 
the  tumor  mass.  Their  lumen  may  be  patent,  or  as  is 
often  found,  the  wall  of  the  vein  is  infiltrated  by  em- 
bryonic cells,  and  its  lumen  filled  by  a  thrombus,  which 
may  also  in  turn  be  invaded  by  the  advancing  sarcoma. 
The  extent  of  this  complication  is  well  illustrated  by 
a  case  described  by  Wcilfler  (Case  25.)  The  wall  of  the 
internal  jugular  was  broken  through  ])y  the  tiimor,  on 
a  level  with  the  third  ring  of  the  trachea.  Within  the 
vein  the  tumor  mass  extended  downward  into  the  left 
innominate  vein,  and  from  here  into  the  vena  cava  su- 
perior, projecting  from  the  termination  of  this  vein 
Avith  a  conic  extremity  into  the  right  auricle.     Upward 
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the  tumor  mass  extended  into  the  left  facial  vein  and 
into  the  left  sigmoid  sinus. 

The  nerve  trunks  of  the  neck  seem  to  resist  for  a  long 
time  the  advance  of  the  embryonal  cells  into  their 
substance,  nor  is  there  often  a  disturbance  of  their 
function,  though  entirely  surrounded  by  tumor  tissue. 
That  the  nerve  trunk  may  however  be  invaded,  is  shown 
by  the  case  described  by  Mathieu.  (N"o.  15  in  the  table.) 
The  pneumogastric  nerve  v^as  found  to  penetrate  into 
the  tumor  mass  and  here  sjiowed  double  its  normal  vol- 
ume. Microscopically,  an  infiltration  of  the  nerve  trunk 
b}^  sarcomatous  tumor  elements  was  found,  the  bundles 
of  nerve-fibers  being  pressed  apart  and  separated  from 
each  other  by  the  embryonic  cells. 

The  cervical  lymphatic  glands  are  involved  in  a  large 
number  of  cases.  As  shown  by  the  appended  table,  the 
cervical  glands  were  affected  by  the  disease  in  eighteen 
of  the  forty  cases.  The  study  of  the  involvement  of  the 
cervical  lymphatic  glands  is  of  importance,  not  only 
from  a  clinical  standpoint  in  the  differentiating  between 
a  benign  and  malignant  goiter,  but  also  from  the  point 
of  view  of  the  pathologist,  because  it  teaches  us,  as  Braun 
points  out,  one  of  the  ways  by  which  a  tumor  increases 
in  size,  and  also  how  these  tumors  so  completely  surround 
the  trachea,  esophagus  and  great  cervical  vessels.  Braun 
made  serial  transverse  sections  of  the  neck  in  a  case  of 
sarcoma  of  the  thyroid,  with  very  interesting  results, 
coming  to  the  following  conclusion :  "It  is  usually  taken 
for  granted  that  these  rapidly  growing  neoplasms  per- 
forate the  more  or  less  resistant  connective-tissue  cap- 
sule which  at  first  surrounds  them,  and  after  this  has 
occurred,  grow  about  and  surround  and  press  aside  the 
trachea  and  esophagus.  Certainly,  however,  increase 
in  size  of  the  thyroid  tumors  occurs  as  often,  if  not 
oftener,  in  the  following  manner:  the  primary  tumor 
coalesces  with  the  neigliboring  tumors,  which  in  part 
mav  have  originated   from  infected  lymphatic  glands, 
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and  in  part  are  metastatic  nodules."'  Thus  the  trachea, 
the  esojohagus  and  also  the  large  cervical  blood-vessels 
become  surrounded  by  tumor  masses.  This  statement 
is  illustrated  by  the  case  -sA-hich  I  examined,  where  a 
process  of  the  tumor  passed  behind  the  esophagus  (v.  s.). 
This  extension  was  most  probably  formed  by  an  infection 
of  a  retro-esophageal  gland  with  tumor  cells,  with  sub- 
sequent enlargement,  and  later  a  conjunction  with  the 
primary  tumor. 

The  macroscopic  appearance  of  the  tumor  on  section 
is  somewhat  variable.  As  a  rule,  the  cut  surface  is 
slightly  moist,  smooth,  transparent  (Kaufmann)  or 
translucent  and  glossy.  Kaufmann  avers  that  "these 
tumors  are  differentiated  by  scattered  bundles  of  fibrous 
tissue  which  course  from  the  periphery  toward  the  center 
of  the  tumor."' 

The  morx)hology  of  thyroidal  sarcomata  has  received 
a  careful  study  from  a  number  of  investigators.  An 
analysis  of  the  cases  which  I  have  collected  from  the 
literature  and  the  two  cases  reported  herewith  gives  the 
following  results : 

1  Eound-eelled    sarcomas 10 

2  Spindle-celled  sarcomas 6 

'■]  ^fixed-celled    sarcomas 7 

4  Alveolar   sarcomata   1 

"  and  stellate  cells  2.  .  .  . 

angiosarcoma.ta  2 5 

.)  Anjiiosarcoma    1 

(i.   Fibrosarcomata     3 

7   Spindle  cells  with  bony  tissUT' 2 

5  Cystosarcoma    i 

9  Cavernous  sarcoma 1 

10  Angiosarcoma    1 

1 1  Lymphosarcoma    1 

This  analysis  shows:  1,  the  relative  frequency  of 
the  round-celled  sarcoma,  which  corresponds  with  the 
clinical  observation  of  the  rapid  course  of  these  tumoxs; 
2,  the  relative  infrequency  of  the  fibrosarcoma,  which 
is  usually  a  somewhat  more  slowly  growing  tumor;  3, 
the  relatively  frequent  occurrence  of  alveolar  sarco- 
mata ;  4,  the  total  absence  of  pigmented  growths.  From 
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which  of  the  connective-tissue  elements  of  the  gland 
these  tumors  originate  can  not  be  definitely  stated.  Lima- 
cher  describes  one  case  in  which  the  histogenesis  of  the 
sarcoma  cells  could  be  distinctly  traced  to  the  endothelial 
cells  of  the  blood-vessels  of  the  glands. 

The  manner  of  growth  of  the  tumor  and  its  effect 
on  the  normal  or  strumous  thyroid  are  of  interest.  It 
was  Kaufmann  who  called  attention  to  the  fact  that 
the  sarcoma  cells  invade  the  thyroid  tissue  by  growing 
into  tbe  interacinous  connective  tissue,  and  by  increas- 
ing in  number,  bring  this  to  atrophy  and  gradually 
replace  it.  The  pressure  on  the  acini  by  the  growing 
cells  causes  a  compression,  an  atrophy  and  disappearance 
of  the  gland  tissue  proper.  The  interstitial  dL'veloj)meiit 
of  these  sarcomata  has  been  emphasized  by  others,  and 
Kaufmann  asserts  that  it  must  be  regarded  as  a  rule. 

The  secondary  changes  which  occur  in  sarcomata  of 
the  thyroid  appear  to  be  no  different  from  those  oc- 
curring in  sarcomata  elsewhere  in  the  body.  Ulcera- 
tion appears  to  be  a  somewhat  unusual  complication, 
probaljly  for  the  reason  that  death  occurs  from  one  of 
the  above-mentioned  causes,  before  atrophy  and  de- 
struction of  the  skin  has  taken  place,  and  infection  of 
the  thus  exposed  tumor  tissue,  with  pus  producing  mi- 
cro-organisms, can  occur.  In  this  connection,  the  case 
of  Gatti  is  of  interest.  Su])puration  occurred  in  the 
sarcomatous  thyroid,  witli  the  formation  of  a  small  ab- 
scess, while  blood  examination  resealed  thi^  pri'sence  of 
the  streptococcus. 

Sarcoma  of  the  thyroid  is  one  of  the  malignant  tu- 
mors during  the  course  of  which  metastases  frequently 
form.  Mestastasis  takes  place:  1,  by  way  of  the 
lymphatic  vessels,  as  shown  by  the  frequent  involvement 
of  the  cervical  and  the  occasional  enlargement  of  the 
mediastinal  lymphatic  glands;  and  2,  by  way  of  the 
blood-vessels,  especially  the  veins.  To  emphasize  this 
latter  assertion,  it  is  only  necessarv  to  recall  the  case  of 
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Wolfler,  just  described.  As  may  be  noted  by  examina- 
tion of  the  appended  table,  metastatic  nodules  wore 
present  in  eighteen  of  the  cases,  or  15  per  cent.,  excUisive 
of  involvement  of  the  cervical  lymphatic  glands.  The 
distribution  was  as  follows:  Lung,  11;  bones,  6;  liver, 
4 ;  pleura,  3  ;  heart,  2 ;  mediastinal  lymph,  2 ;  dura  mater, 
2 ;  intestines,  2 ;  stomach,  1 :  pancreas,  1 ;  kidney,  1 ; 
costal  cartilage,  1 ;  ant.  mediastinum,  1 ;  skin,  1 : 
palate,  1. 

As  might  have  been  expected,  the  primary  metas- 
tases are  most  frequent  in  tlie  lung  tissue,  and  next  to 
the  lungs  metastatic  foci  are  found  most  frequently  in 
the  bones ;  having  been  present  in  6  of  the  18  cases  in 
which  metastases  were  found.  This  is  equal  to  30  per 
cent.  Liicke  gives  the  frequency  of  bone  metastases  in 
sarcomata  which  had  produced  metastases  as  12.7  per 
cent.,  so  it  appears  that  bone  metastases  are  2i/2  times 
as  frequent  in  sarcomata  of  the  thyroid  as  in  tumors 
of  this  class  in  general. 

Limacher,  as  stated  above,  found  44  cases  of  sar- 
coma of  the  thyroid  in  the  post-mortem  records  of  the 
Berne  Path.  Institute,  and  among  these  44  cases,  35 
showed  metastases.  The  difference  between  these  figures 
and  the  figures  deduced  from  the  series  of  cases  col- 
lected by  myself  is  perhaps  explained  by  the  fact  that 
in  many  cases,  a  post-mortem  examination  was  not  made, 
or  if  made,  was  not  reported.  So,  very  probably  some 
metastatic  foci  have  been  thus  overlooked.  Among  these 
35  cases  the  distribution  is  as  follows:  Lung,  27;  liver, 
7 ;  bones,  8 ;  spleen,  1 ;  brain,  3 ;  heart,  3. 

It  will  be  noticed  that  in  this  series  also,  the  me- 
tastases are  relatively  frequent  in  the  lungs  and  in  the 
bones.  As  far  as  my  knowledge  goes,  no  adequate  ex- 
planation has  been  offered  to  account  for  this  frequency 
of  osseous  metastases. 

As  tlio  conclusions  reached  in  tin's  paper  are  based 
on  tile  studv  1)1"  -1  comniwativelv  small  number  of  cases. 
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and  as  it  is  evidently  not  possible  to  enumerate  all 
peculiarities  and  nnusual  manifestations  of  thyroidal 
sarcomata,  it  has  seemed  desirable  to  arrange  in  tabular 
form  the  chief  facts  of  interest  in  the  pathology  of  these 
tumors.  Special  care  has  been  taken  to  include  in  this 
table  several  points  concerning  which  there  seems  to 
be  a  difference  of  opinion  among  the  various  writers  on 
the  subject.  An  endeavor  has  also  been  made  to  bring 
out  some  of  the  salient  points  in  the  pathology  of  the 
disease,  in  each  case,  in  order  that  a  comprehensive 
picture  of  the  many  and  various  anatomic  features 
might  be  presented. 

In  conclusion,  I  desire  to  express  my  sincere  appre- 
ciation of  the  kindly  interest  and  the  help  rendered  by 
Prof.  Ludwig  Hektoen,  in  the  preparation  of  this  paper. 

March   13,   1899. 
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lUllXl^riS  FIBKIXOSA,  IXCLUDmG  A  BACTER- 
lOLOGIC  AXD  HISTOLOGIC  EXAMINA- 
TION  OP   CASES. 

GEOUGE  L.  CH.VPMAN. 

Tlie  subject  of  rhiiiitis  fiuriiiosa  is  as  a  rule  very 
brie%,  if  at  all^  treated  in  such  text-books  as  might  be 
expected  to  contain  a  detailed  account  of  it.  This  dis- 
ease Avas  recognized  and  described  by  Franlcel,  Hart- 
mann,  Seifert,  and  others.  It  is  referred  to  under  a 
variety  of  names,  viz.,  croupous,  membranous,  fibrinous, 
primar}'  pseudomembranous,  plastic  and  fibrinoplastic 
rliinitis,  and  nasal  diphtheria.  Rhinitis  fibrinosa  is  not 
a  common  disease;  therefore,  when  observed,  it  deserves 
more  tlian  passing  notice.  It  is  characterized  by  an  acute 
inflainmstion  v\ith  a  fibrinous  exudate  limited  to  the 
]iiis;il  cavities.  The  symptoms  are  usually  benign,  the 
most  distressing  being  sudden  nasal  occlusion,  necessitat- 
ing almost  constant  oral  respiration,  mucopurulent  dis- 
cliarge,  and  a  somewhat  chronic  course. 

Tlic  etiology  of  this  form  of  nasal  disease,  as  has 
been  demonstrated  by  careful  study,  is  not  uniform.  A 
few  years  after  it  had  been  generally  recognized  that  the 
cause  of  a  certain  form  of  primary faucial  diphtheria  was 
tbe  Klebs-Loffler  bacillus,  this  micro-organism  was 
looked  for,  and  found  to  be  present  in  a  large  percent- 
nge  of  the  cases  of  rhinitis  fibrinosa  in  which  a  bacter- 
iolopie  examination  was  nuide.  Concetti  was  the  first  to 
call  attention  to  the  contngious  nature  of  the  disease, 
and   he   rccoiiiincndcd   isolation   and   disinf(X'(ion.     The 
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first  iiuthors  who  undertook  tlie  hacteriologic  examina- 
tion of  eases  of  rhinitis  fibrinosa  were  Gradenigo  and 
]\[aggiore.  They  claimed  that  the  staphjdocoecns  pyo- 
genes aureus  was  tJie  cause  of  the  affection.  Lieven 
isolated  a  staphylococcus  which  he  claims  is  similar  to 
the  staphylococcus  pyogenes  aureus,  but  not  identical 
with  it.  It  is  distinguished  from  the  staphylococcus 
Ijyogenes  aureus  l)y  some  cultural  features  and  by  its 
lesser  virulency.  Abel  did  not  find  the  diphtheria  bacil- 
lus, but  isolated  pneumococci  having  a  very  mild  degree 
of  virulency. 

Abbott  reports  three  coses  in  which  he  found  the 
diphtheria  bacillus.  His  work  is  of  special  interest  be- 
cause of  its  thorough  character.  In  two  of  his  cases  he 
found  a  bacillus  similar  to  that  of  true  diphtheria,  but 
of  lessened  vitality.  In  the  other  case  the  bacillus  found 
could  not  be  differentiated  from  the  typical  diphtheria 
bacillus.  ]\I.  Kavencl,  in  an  investigation  of  ten  cases, 
followed  Abbott,  and  found  in  all  but  one  a  bacillus  sim- 
ilar to  I  he  Klebs-Lolller  bacillus,  except  for  a  lessened 
vitality  and  virulency.  In  one  case,  he  found  a  bacillus 
which  could  not  be  differentiated  from  the  true  virulent, 
diphtlieria  bacillus.  Binder  examined  six  cases,  finding 
the  diphtheria  bacillus  in  all.  Buys  examined  one  case, 
finding  the  dipblheria  bacillus.  D.  Braden  Kyle  reports 
two  cases  in  which  he  found  the  staphylococcus  aureus; 
he  described  the  exudate  as  organized,  laminated, 
fibrinoplastic. 

Tlie  most  extensive  hacteriologic  study  of  rhinitis 
fibrinosa  was  made  l)y  }ileyer,  who  investigated  thirty- 
one  cases.  He  found  thai  rliinitis  fibrinosa  may  be 
caused  by  the  diphtheria  bacillus,  but  also  by  strepto- 
cocci and  staphylococci.  In  spite  of  the  difi'erence  in  the 
hacteriologic  findings  there  was  no  nuiterial  vai'iation  of 
the  clinical  course  in  his  cases.  In  liis  excellent  i)aper 
he  calls  attention  to  the  fact  that  "a  hacteriologic  exam- 
ination willi  retercncc  to  an  exudate  found  in  the  nose 
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must  of  necessity  be  frequently  misleading,  since  the  na- 
sal cavity  is  normally  the  habitat  of  a  variety  of  micro- 
organisms, among  which  is  also  found,  occasionally  in 
health,  the  di])htheria  bacillus,  which  then  may  be  ob- 
tained in  culture  without  being  the  true  cause  of  the 
disease." 

Somers  reports  an  interesting  case  in  which  the  fii'st 
culture  did  not  show  the  diphtheria  bacillus,  though  a 
subsequent  culture  revealed  its  presence.  In  this  in- 
stance the  disease  was  characterized  by  mild  symptoms ; 
although  two  other  members  of  the  same  family  became 
severely  infected,  one  with  laryngeal  and  the  other  with 
faucial  diphtheria. 

As  is  well  known,  a  fibrinous  exudate  is  frequently 
found  after  operations  in  the  nasal  cavity,  especially 
after  cauterization  of  the  turbinate  bodies. 

Experiments  to  artificially  produce  rhinitis  fibrinosa 
in  man  have  been  made  only  by  Lieven,  who,  as  stated  be- 
fore, claims  that  a  specific  staphylococcus  is  the  cause  of 
this  affection.  His  experiments,  while  carefully  made 
under  the  supervision  of  Seifert  in  Wiirzburg,  have  not 
yet  been  confirmed  l)y  others. 

In  view  of  the  uncertain  character  of  a  bacteriologic 
examination  in  rhinitis  fibrinosa,  it  has  not  been  made 
the  main  feature  of  investigation  in  the  cases  to  be  re- 
ported in  this  paper.  It  may  be  at  once  stated  that  the 
diphtheria  bacillus  was  not  found  in  any  one  of  them. 
l?ecently  the  nature  of  the  exudate  in  bronchitis  fibrin- 
osa has  become  a  matter  of  controversy.  Beschorner, 
and  also  Grand}',  have  lately  claimed  that  in  bronchitis 
fibrinosa  the  casts  consist  of  mucin,  while  in  two  cases 
examined  by  Herzog,  the  fibi'inous  nature  of  the  exudate 
was  demonstrated.  It  therefore  appeared  of  interest  to 
study  th(>  exudate  in  rhinitis  fibrinosa  to  determine,  if 
possible,  its  ti'n(>  nature.  A  satisfactory  histologic  exam- 
iiKiticui  can  not  be  easilv  made  in  each  and  everv  case: 
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since  it  is  difficult  to  obtain  from  the  nasal  cavity  a  piece 
of  the  pseudomembrane  without  crushing  it  in  such  a 
manner  that  it  becomes  useless  for  examination  pur- 
poses. 

Case  1. — R.  J.,  male,  aged  6  years,  was  brought  to  the  nose 
and  throat  department  of  the  Chicago  Policlinic,  Dr.  M.  R. 
Brown's  clinic,  October  4,  1897,  complaining  of  nasal  stenosis. 
The  patient's  temperature  was  normal.  On  examination, 
a  dirty-white  membrane  was  found,  occluding  both  nasal  cavi- 
ties. The  membrane  exended  over  both  the  turbinate  bodies 
and  septum,  beginning  anteriorly  about  the  mucocutaneous 
maigin.  and  extending  posteriorly,  but  limited  to  the  nose. 
The  boy's  mother  stated  that  he  was  i-estless  and  feverish  at 
night,  and  had  some  discharge  from  the  nose.  On  further  in- 
quiry it  was  found  that  the  patient  had  had  diphtheria  some 
two  years  before,  and  that  an  older  child  was  just  recovering 
from  an  attack  of  sore  throat — in  all  probability  a  follicular 
tonsillitis.  The  family  was  a  large  one,  but  there  was  no  fur- 
ther contagion,.  A  raw  and  bleeding  surface  was  left  upon  the 
removal  of  a  portion  of  the  membrane  for  cultural  purposes. 
A  clinical  diagnosis  of  rhinitis  fibrinosa  was  made,  and  the  fol- 
lowing treatment  instituted:  Internally,  an  iron  tonic,  and 
locally,  an  alkaline  cleansing  wash,  followed  by  insufflation  of 
nosophen.  The  disease  continued  about  three  weeks,  with 
more  or  less  mucopurulent  discharge.  On  examination  of  the 
culture  a  large  staphylococcus  was  found.  Its  growth  on  agar- 
agar  at  ordinary  room  temperatures  was  dry.  having  a  ragged 
margin  and  a  distinct  fetor;  on  gelatin,  liquefaction  was 
produced. 

Case  2. — M.  ]\I..  male,  aged  ten  years,  came  under  observa- 
tion, October  11,  1897,  suffering  from  nasal  trouble.  On  ex- 
amination a  dirty-white  membrane  was  found,  anteriorly  cov- 
ering the  septum  and  turbinate  bodies.  The  posterior  rhino- 
scopic  image  showed  a  similar  condition,  with  a  moderate 
hyperthropy  of  Luschka's  tonsil.  The  membrane  was  con- 
fined to  the  respiratory  region  of  the  nasal  mucous  membrane 
as  in  the  former  ease.  A  raw  and  bleeding  surface  was  left 
upon  the  removal  of  a  portion  of  the  membrane.  The  sub- 
maxillary and  cervical  lymph-glands  \yeie  swollen,  simulating 
the  collar  of  brawn  of  scarlet  fever,  but  were  not  tender.  The 
swollen  condition  of  the  glands  continued  about  three  weeks. 
The  temperature  was  slightly  elevated  (9!)°  F. ),  and  the  mother 
of  the  patient  stated  that  he  had  been  feverish  and  restless  at 
night  and  had  comjdained  of  some  frontal  headache  during  the 
previous  three  or  four  days.  Most  of  the  distress  was  caused 
l\v  the  nasal  stenosis.  The  history  revealed  no  iinniedately 
preceding  sickness  which  would  account  for  the  trouble.  The 
illness  continued  benignantly,  with  a  imicnpm  u1cnt  discharge. 
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for  about  foiir  weeks.  '  No  history  of  contagion  could  be  ob- 
tained, although  the  patient  was  in  almost  constant  contact 
with  a  brother.  A  clinical  diagnosis  of  rhinitis  fibrinosa  was 
made,  and  treatment  instituted  as  in  the  former  case.  The  fol- 
lowing day  the  patient  returned  for  a  bacteriologic  examination. 
The  membrane  in  this  case  was  fortunately  very  readily  re- 
moved with  very  slight  hemorrhage,  and  cultures  were  made. 
The  culture  on  agar-agar  showed  a  staphylococcus  and  a  species 
of  t:accharomyces>.  Thc^  growth  on  gelatin  did  not  cause  lique- 
faction. 

Of  the  meml)jane  cbtaint^d  in  this  case,  part  was  at  cnee 
transferred  to  absolute  alcohol :  another  part,  without  being 
suh'ccted  to  any  other  treatment,  A\as  exposed  .to  the  action 
of  dilute  acetic  acid,  and  a  third  portion,  to  that  of  artificial 
gastric  juice.  Dilute  acetic  acid  caused  the  membrane  to  be- 
come almost  perfectly  transparent;  at  the  same  time  there 
occurred  on  carefully  shaking  the  test-tube  without  breaking 
up  the  membrane  a  very  slight  turbidity  in  the  fluid.  The 
result  of  this  experimtnt  showed  that  the  membrane  largely 
consisted  of  fibrin  mixed  in  some  way  with  a  small  amount  of 
nuicus.  Exposed  to  the  action  of  artificial  gastric  juice,  the 
membrane  within  a  few  hours  was  almost  completely  digested. 
There  remained  only  a  very  small,  hardly  appreciable,  amount 
of  undigested  residue.  This  likewise  proved  the  fibrinous 
nature  of  the  exudate.  The  piece  of  membrane  hardenei  in 
alcohol  was  subsequently  embedded  in  paraflan  and  secti.med. 
The  sections  were  studied  with  Gram's,  Weigert's,  Altmann's, 
and  a  hematoxylin  stain.  The  mass  of  the  exudate,  as  shiwn 
1)\  tlu-  stiidj'  of  the  sections,  consisted  of  numerous,  mo.itly 
polymorphonuclear  leucocytes,  a  few  epithelial  cells,  some 
cocci,  and  some  indefinable  debris;  all  of  these  elements  were 
embedded  in  a  dense  fibrillar  network.  This  network  staired 
violet  with  hematoxylin,  a  beautiful  blue  with  Weigert"s  fibrin 
stain,  and  red  with  Altmann's  aeid-fuchsin   picric-acid   stain. 

Case  3. — T.  C,  male,  ten  years,  presented  himself  for  treat- 
ment. Xovember  2"),  1897;  temperature  normal.  On  examination 
a  dirty-white  memurane  was  found  covering  the  septum  and 
turbinate  body  of  the  right  nasal  cavity  only;  there  was  also 
present  a  deflection  ol'  the  septum  to  the  right.  The  patient's 
motliei'  stated  that  he  complained  of  some  nausea  and  had  a 
slight  fever  three  days  before,  and  was  also  greatly  distressed 
because  of  .the  limited  an.'ount  of  nasal  respiration  permitted, 
which  made  him  restless  at  night.  Pieces  of  the  membrane 
were  removed,  leaving  the  cijaracteristic  raw  and  bleeding  sur- 
face. There  was  no  history  of  contagion  and  no  further  symp- 
toms of  importance  developed  except  a  more  or  less  nuicopur- 
ulcnt  discharge,  the  case  continuing  benignantly.  A  clinical 
diagnosis  of  rhinitis  fibrinosa  was  made  in  this  case,  and  sim- 
ilar treatiiicnt  api)licd  as  in  the  previous  cases.  From  the  mem- 
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biane  removed  cultures  were  made  and  a  staphylococcus  found. 
The  growth  of  the  staphylococcus  on  agar  agar  was  moist  and 
somewhat  yellow.  On  gelatin,  an  e.'ctcnsive  liquefaction  was 
produced.  Only  small  i)ieocs  of  the  membrane  could  be  ob- 
tained in  .this  case,  but  enough  was  secured  to  make  the  chcmie 
tests,  and  a  small  part  was  hardened  for  sectioning  as  in  the 
preceding  case.  Dilute  acetic  acid  caused  the  membrane  to  be- 
come almost  transparent.  Artificial  gastric  juice  caused  an 
almost  complete  digestion  within  a  few  hours,  with  only  a  small 
.imount  of  residue.  The  mass  nf  the  exudate  was  again  proved 
to  consist  of  numerous  po!ymoi])honuclear  leucocytes,  a  few 
epithelial  cells,  cocci,  and  some  indefinable  debris,  all  embedded 
in  a  dense  fibrillar  network.  This  network  stained  blue  with 
Weigert's  and  red  with  Altmann's  stain.  The  s.tains  em- 
ployed, as  well  as  the  chemic  tests,  proved  beyond  a  doubt  that 
the  great  biilk  of  tiie  exudate,  as  in  the  previous  case,  consist- 
ed  of   fibrin. 

In  conclusion,  it  is  my  agreeable  duty  to  sincerely 
thank  Dr.  M.  E.  Brown  for  permission  to  publish  these 
cases  from  his  clinic,  and  also  to  thank  Dr.  Maximilian 
Ilerzog,  director  of  tbe  Pathologic  Laboratory  of  the 
Policlinic,  for  his  assistance  and  direction  in  the  exam- 
inations. 

Dec.  :^.  1S!)7. 


A  CASK  OF  PRIMA  in'  'll^BERCULORIS  OF  THE 
I..\KVXX. 

F.  W.  HII.I.KX. 

The  patient,  a  schoolboy  aged  14.  was  admitted  to  Dr.  iler- 
rick's  ward  at  Cook  County  llos])ital  nn  the  12th  of  last  June. 
He  was  born  in  Germany  and  had  lived  in  Chicago  seven  years. 
His  parents  were  both  living  and  well,  and  his  family  history 
was  negative  as  far  as  known.  He  had  always  had  ])oor  health 
and  had  been  in  the  hosjiital  twir-e  within  the  last  two  years 
with  some  acute  trouble  wliich  he  said  was  very  similar  to 
the  present  attack. 

A  week  before  entrance  patient  noticed  a  soreness  in  the 
throat  and  a  slight  dyspnea.  The  dyspnea  had  been  gradually 
increasing  in  severity  up  .to  the  time  of  admission  to  hospital, 
when  he  had  some  dyspha<iia.  soreness  in  throat  and  com- 
plained of  a  feeling  as  though  he  was  going  to  choke  at  times. 
He  also  liad  u  liarsh.  painful  cough,  severe  lieadache.  and  could 
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not  speak  above  a  wliisper.  He  Avas  weak  and  emaciated, 
countenance  pale,  expression  anxious,  lips  cyanotic,  mentality 
ijood.  His  tenipeiature  was  normal;  pxilse  120,  small  and  weak; 
respirations  30.  His  breatJiing  was  labored,  the  nares  dilat- 
ing wideh'  and  the  soft  parts  of  the  chest  retracting  during 
each  inspiiation.  The  respiiatory  excursions  were  of  equal 
volume  on  each  side.  The  chest  was  narrow  and  the  lower  part 
of  the  sternum  prominent.  There  was  a  left  lateral  scoliosis 
of  three  centimeters  in  the  upper  dorsal  region.  The  lymph 
glands  wcie  enlarged  and  easily  palpable  in  the  neck,  axilla, 
groin  and  cubital  region.  The  percussion  note  over  both  lungs 
was  hyper-resonant,  and  many  sibilant  and  a  few  moist  rales 
could  be  heard  on  both  sides,  anteriorly  and  posteriorly.  The 
second  pulmonic  sound  was  accentuated,  but  no  adventitious 
cardiac  sounds  could  be  heard.  The  tongue  was  very  rough 
and  slightly  coated.  The  tonsils  were  hypertrophied  and  the 
mucous  membrane  of  the  pharynx  injected.  The  vocal  cords, 
as  seen  by  the  laryngoscope,  were  normal,  but  the  soft  tissues 
of  the  larynx  appeared  edematous.  No  false  membrane  was 
visible  in  pharynx  or  larynx,  and  the  epiglottis  was  appar- 
ently absent. 

The  patient  grew  rajjidly  weaker  and  the  breathing  more 
diflicult.  Intubation  was  done  with  some  difficulty  owing  to  the 
condition  of  the  tissues  of  the  base  of  the  tongue,  but  it  did 
not  relieve  the  dyspnea,  so  tracheotomy  was  done  immediately 
and  artificial  respiration  kept  up  for  some  time:  but  the  pa- 
tient could  not  be  revived.  The  tracheotomy  relieved  the  dysp- 
nea, but  the  patient  died  apparently  from  exhaustion. 

The  autopsy  was  made  twenty  hours  after  death.  The  body 
was  emaciated  and  the  rigor  mortis  marked.  There  was 
a  left  lateral  scoliosis  of  three  centimeters:  also  a  pectus 
carinatus  of  a  model  ate  degree.  The  upper  surface  of  the 
tongue  was  rough,  and  a  deep,  healed  fisssure  extended  along 
the  upper  surface  near  the  median  line.  The  epiglottis  was 
absent,  except  for  a  small  irregular  projection  one-half  cen- 
timeter in  length  at  the  left  side  of  the  base  of  the  tongue. 
The  lyiii])ii  follicles  at  the  Ijase  of  the  tongue  were  enlarged. 
There  were  se\(ial  small  ulcers  in  the  mucous  membrane 
of  the  pharynx,  ranging  in  size  from  a  pin-head  to  a  split  pea. 
The  ulcers  were  shallow  and  nearly  symmetrical,  with  smooth, 
even  edges.  On  the  posterior  wall  of  the  larynx  below  the  vocal 
cords,  extending  down  the  trachea  about  three  centimeters, 
was  an  inrcgiilar  pajiillomatous  growth  velvety  to  the  touch, 
jtrojecting  al)(mt  one  centimeter  above  the  mucous  membrane. 
At  the  junction  of  the  larynx  and  trachea  it  extended  nearly 
around  the  entire  circumference.  There  were  a  few  ulcers 
in  llic  larynx  and  upper  ])ortion  of  the  trachea  similar  .to  those 
in  the  ])harvnx.  The  mucous  membrane  of  the  larynx  and 
traclica    was    injected.      Tlie    vocal    cords   were    normal.     There 
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was  a  tracheotomy  wound  in  .the  median  line  involving  the 
three  upper  rings  of  the  trachea. 

The  lungs  togetlier  weighed  480  grammes.  The  posterior  sur- 
face of  both  lungs  was  covered  with  old  fibrous  adhesions.  Sev- 
eral nodules,  varying  in  size  from  a  hazelnut  to  a  hickory-nut, 
could  be  felt  in  both  lungs,  but  were  more  numerous  in  the 
lower  part  of  the  left  upper  lobe.  The  lungs  floated  in  water 
and  crepitated,  except  over  the  nodules.  The  cut  surface  was  a 
bright  pink  color,  except  through  the  nodules,  which  were  gray- 
ish-wliite  and  the  cut  surface  of  which  was  granular.  The 
apices  were  free  from  these  nodules  or  from  anything  resemb- 
ling a  healed  tubercular  process.  A  purulent  fluid  could  be 
expressed  from  the  bronchi.  The  peribronchial  lymph  glands 
were  enlarged  .to  the  size  of  a  bean  and  quite  firm,  the  cut  sur- 
face being  a  brownish-red  color.  They  contained  no  areas  of 
necrosis.  The  heart  was  negative.  The  tunica  intima  of  the 
thoracic  aorta  was  a  yellowish-wliite  color  and  contained  many 
raised  white  patches. 

The  kidneys  together  weighed  150  grammes.  The  capsule  was 
smooth  and  peeled  readily,  but  some  of  the  kidney  substance 
was  removed  with  it.  The  cortex  was  swollen  and  bulged 
slightly  on  section;  the  cortical  markings  were  distinct.  The 
liver  weighed  920  grammes,  and  its  surface  was  smooth  but 
mottled.  It  cut  with  slightly  increased  resistance.  The  lobular 
markings  were  indistinct,  the  lobules  being  apparently  made  up 
of  a  j-ellowish-white  center  and  a  dark  red  periphery.  There 
was  no  amyloid  change  in  the  liver  or  spleen.  The  intestines 
were  entirely  negative.  The  mesenteric  and  retro-peritoneal 
lymph  glands  were  slightly  enlarged  but  otherwise  negative. 

Sections  for  microscopical  examination  were  taken  from  .the 
larj'nx,  base  of  the  tongue,  lungs,  liver,  spleen,  kidneys,  heart, 
and  cervical,  peribroncliial  and  mesenteric  lymph  glands. 

The  sections  from  the  larynx  were  taken  from  the  lower  por- 
tion, where  the  granulation  tissue  was  the  thickest.  It  showed 
a  subepitlielial  infiltration  of  lymphoid  cells,  amongst  which 
were  epithlfoid  and  giant  cells.  Retrograde  changes  were  be- 
ginning, as  there  was  a  fragmentation  of  the  nuclei  and  areas 
of  coagulation  necrosis.  Tubercle  bacilli  were  demonstrated 
in  the  tissue  by  staining  with  carbol-fuchsin.  The  section 
througli  the  base  of  the  tongue  showed  a  similar  pa-thological 
structure,  but  contained  in  places  cicatricial  connective  tissue. 
The  sections  from  the  lungs  were  taken  through  the  small 
nodules.  These  nodules  were  found  to  be  areas  of  broncho- 
pneumonia in  which  were  giant  cells  and  areas  of  beginning 
necrosis.  The  liver  contained  niunerous  areas  of  lymphoid  cells. 
loca.ted  chiefly  at  the  periphery  of  the  lobules,  and  in  one  of 
these  round  cell  areas  was  found  a  typical  giant  cell.  The  liver 
contained  a  large  amount  of  pigment.  The  spleen  also  con- 
tained an  excess  of  pigment,  but  was  otherwise  negative.     The 
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changes  in  the  kidney  were  tliose  of  an  acute  diflfuse  nephritis, 
the  changes  being  most  marked  in  the  convoluted  tubules. 
There  was  a  pigmentation  of  the  peribronchial  glands,  but  none 
of  the  lymph  glands  showed  any  signs  of  tuberculosis  although 
numerous  sections  were  examined. 

The  anatomical  diagnosis  arrived  at  was  as  follows:  1. 
primary  h3'pertropliic  tuberculosis  of  the  larynx  with  tuber- 
cular ulceration  of  the  pharynx,  larynx  and  trachea;  2,  acute 
tuberculous  bronchopneumonia;  3,  acute  bronchitis;  4,  miliary 
tuberculosis  of  .the  liver;  o,  acute  diffuse  nephritis;  6,  old  ad- 
hesive pleuritis;  7,  atheroma  of  the  thoracic  aorta;  8,  left  lat- 
eral scoliosis ;  9,  tracheotomy  wound  of  the  trachea. 

The  case  was  thought  to  he  one  of  hereditary  syphilis 
developing  at  piiherty,  until  the  microscope  demon- 
strated the  tubercular  nature  of  the  lesions.  Yet  the 
lul)ercular  infection  m-iy  have  been  ingrafted  on  an  old 
sypliilitic  lesion.  The  tubercular  infection  evidently 
began  in  the  laryux,  as  the  involvement  here  was  much 
more  extensive  than  elsewhere,  and  the  changes  were 
such  that  they  must  have  preceded  those  in  the  lungs  and 
liver.  The  lungs,  glauds  and  intestines  were  examined 
very  carefully  for  tubercular  foci,  but  none  were  found. 
The  areas  of  bronchojjueumonia  were  small  and  widely 
distributed,  aud  were  probably  caused  by  the  inhalation 
of  small  particles  of  tubercular  tissue  from  the  larynx. 
The  infection  of  the  liver  proba1)ly  occurred  by  way  of 
the  blood,  as  no  foci  were  found  in  the  intestines  or 
mesenteric  glands.  The  nature  of  the  cicatricial  changes 
at  the  base  of  the  tongue  could  not  be  determined,  but 
mav  have  been  syphilitic.  The  dyspnea  was  evidently 
caused  by  the  hyperplastic  character  of  the  laryngeal 
tul)erculosis,  aided  by  inflammatory  changes  in  the 
larynx  and  lungs. 

Xoveniber  8,   1897. 
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]A\MPKO-SAEC():\[A    OF    THE    MEDIASTINUM. 

WITH    INVASION    OF    THE    PERICARDIUM,    LEFT    AURICLE, 

AND  LEFT  LUNG,  CAUSING  STENOSIS  OF  LEFT 

BRONCHUS    AND  PARALYSIS  OF  LEFT 

VOCAF.  CORD. 

EDGAR   r.    COOK,   JR. 

The  true  jDatholo.iiie  condition  in  tlie  followino-  case 
was  first  recognized  at  the  autopsy.  The  lesion  helongs 
to  a  gronp  in  which  tlio  physical  signs  are  often  mislead- 
ing and  the  clinical  diagnosis  siirronnded  l)y  many  dif- 
ficnlties.  The  case  is  therefore  interesting  in  its  bearing 
(in  the  clinical  diagjiosis  in  allied  cases  as  well  as  on 
account  of  the  unusual  post-mortem  findings. 

The  clinical  history  is  as  follows:  W.  T?..  male,  white,  aged 
27  years,  native  born,  and  a  switchman  by  occupation,  was 
admitted  .to  the  Cook  County  Hospital  April  26,  1S97,  and  aa- 
siffned  to  Dr.  Edwards"  service.  Tlis  complaint  had  begun  eight 
months  previous  with  sharp  pains  in  the  left  side  of  the  chest 
and  a  cough,  which  was  accompanied  by  scanty  expectoiation. 
He  had  spit  blood  a  few  times.  The  pains  in  his  side  had  been 
more  or  less  persistent  since  the  onset  of  the  attack,  and  the 
cough  was  still  aggravating,  although  jiractically  unproductive. 
He  had  lost  considerable  ilesli.  The  family  history  was  nega- 
tive, especially  regarding  lung  disease.  He  had  previously  en- 
Joyed  health,  but  had  drank  freely  and  used  tobacco.  No  his- 
tory of  venereal  disease  was  obtained. 

On  i)hysical  examination  the  patient  was  found  to  be  poorly 
nourished  and  anemic  looking.  He  was  mentally  clear.  The 
eyes  weie  normal  and  the  tongue  clean.  The  chest  was  well 
developed.  There  was  a  slight  fulness  of  the  left  side,  and  the 
respiratory  movements  were  restricted.  Over  the  left  side  of 
the  chest,  and  chiefly  over  the  lower  half  and  posteriorly,  there 
were  dulness  on  percussion  and  loss  of  vocal  and  tactile  fremi- 
tus. The  breath  sounds  were  absent  except  at  the  apex,  where 
the  breathing  was  tubular  in  character.  The  right  lung  was 
negative  on  percussion  and  auscultation,  and  the  respiratory 
excursion  was  normal.  The  area  of  cardiac  dulness  began  above 
at  the  second  interspace:  the  right  border  was  at  the  right 
s.ternal  line,  and  the  left  border  could  not  be  made  out.  as  the 
area  of  cardiac  dulness  merged  into  .that  over  the  left  lung. 
The  apex  beat  was  .seen  diffuse  inside  tiie  left  ni])ple  line,  and 
the  impulse  could  be  distinctly  felt  over  the  xi])hoid  cartilage. 
'I'herc   was  a   low,   liaisli.   systolic   inuniiur   at    the  apex,   and   a 
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slight  duplication  of  the  second  sound  was  noted  toward  the 
base.  The  abdomen  was  ne^a.tive.  The  spleen  was  not  palp- 
able. The  area  of  liver  dulness  was  normal  above  but  ex- 
tended nearly  two  inches  below  the  costal  arch.  There  was  no 
tenderness  in  the  hepatic  region.  The  extremities  and  genitalia 
were  negative.  The  superficial  lymphatic  glands  were  not  en- 
hirgcd.  The  sputum  was  very  scanty,  and  repeated  examina- 
tion showed  absence  of  tubercle  bacilli.  The  urinalysis  was 
negative.  Exploratory'  aspiration  of  the  dull  area  on  the  left 
side  of  the  chest  resulted  in  a  dry  tap. 

The  patient  remained  in  the  hospital  from  April  20  until  May 
31.  The  temperature  curve  during  this  period  was  of  an  ir- 
regular type,  the  temperature  ranging  about  normal  as  a  rule, 
l)ut  occasionally  rising  to  102.8°  .to  104°  F.,  without  apparent 
cause,  the  pyrexia  persisting  only  a  shoi't  time.  The  fever  was 
never  of  a  true  intermittent  type,  and  there  were  no  chills. 

The  patient  was  discharged  May  31,  1897,  with  a  diagnosis 
of  chronic  tubercular  pleurisy.  He  re-entered  the  hospital 
about  three  weeks  later,  on  June  19,  complaining  of  attacks  of 
dyspnea,  which  had  begun  shortly  after  he  had  left  the  hospital 
and  were  rapidly  increasing  in  frequency  and  severity.  The 
]jatient  now  presented  in  addition  to  the  condition  described 
above  a  marked  loss  of  voice,  being  unable  to  speak  above  a 
hoarse  whisper.  He  suffered  from  attacks  of  severe  dyspnea, 
during  A\hicli  he  sat  with  his  head  and  chest  thrown  forward, 
the  chest  being  flexed  upon  the  abdomen.  He  could  not  lest 
in  the  recumbent  posture.  The  respirations  were  wheezing  at 
times  and  accompanied  by  a  dry,  brassy  cough.  The  dyspnea 
was  chiefly  inspiratory  and  there  was  some  retraction  of  the 
soft  parts  of  the  chest.  The  accessory  muscles  of  respiration 
were  in  constant  play,  and  the  anxious  expression,  the  cya- 
nosis, and  the  cold  sweat,  which  ba.thed  the  patient  in  his 
struggle  for  breath,  all  combined  to  make  a  picture  pitiable 
indeed.  ^loiphin  alone  afforded  relief  during  the  attacks,  and 
liol  moist  inhalations  were  of  temporary  value.  There  was 
sliglit  dysphagia.  Tht  laryngoscopic  examination  revealed  a 
normal  larynx,  except  that  .there  was  a  complete  paralysis  of 
the  left  vocal  cord  corresponding  to  that  due  to  some  lesion  of 
the  recui'rent  laryngeal  nerve.  Intubation  was  considered,  but 
<liscarded  on  account  of  the  obstruction  being  clearly  infra- 
la  ryugeal. 

'Ilie  j)ati('ii1  (lied  ratlier  siuUlcnly  'uuc  29.  1.S97.  just  after 
a  severe  dys])neic  attack.  The  temperature  rose  rapidly  from 
normal  to  103.8°  F.  shortly  before  death.  The  ante-mortem 
diagnosis  was  chronic  tubei'cular  pleurisy  (left),  with  paralysis 
iif  the  left  vocal  cord,  prol)ably  due  to  the  tubercular  ])rocess 
inv;i(iiug  the  mediastinum  and  involving  the  left  inf(>ri()r  laryn- 
geal nerve,  either  by  pressure  of  enlarged  glands  or  inlianuna- 
torv  l)an(ls. 
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The  autopsy  was  held  fifteen  hours  after  death.  Body  male; 
poorly  nourished.  Abdominal  cavity  empty;  jieritoneum 
smooth.  Right  pleural  cavity  free  from  adhesions  and  fluid; 
left  pleural  cavity  obliterated  by  firm  old  adhesions.  Pei-icar- 
dial  cavity  contained  a  few  oasily  broken  fibrinous  bands  and 
several  ounces  of  .turbid,  yellowish  fluid  containing  a  few 
flakes:  the  wall  of  the  pericardium  partly  covered  with  masses 
of  fibrin;  at  its  base  was  a  circular  projection  into  the  cavity 
measuring  six  centimeters  in  diameter.  Larynx  and  trachea 
filled  with  mucus;  tracheal  mucosa  and  vocal  cords  normal. 
Left  bronchus  stenoscd  at  its  beginning  from  pressure  of  tumor 
masses  outside;  it  barely  admitted  little  finger:  right  bronchus 
normal.  Fifteen  centimeters  below  epiglottis  there  was  a  nodu- 
lar projection  into  esophagus  from  tumor  outside.  In  front  and 
at  root  of  left  lung  was  a  large  nodular  tumor  of  size  of  fist 
projecting  into  pericardiiun  from  behind.  The  heart  lay  in  mid- 
dle line  of  chest  in  front  of  tumor;  it  weighed  400  grammes: 
numerous  granular  fibrinous  masses  were  found  over  base,  chief- 
ly over  right  auricle.  In  removing  the  heart  the  left  auricle  was 
opened  into  and  tumor  mass  found  adherent  to  posterior  wall 
and  projecting  into  cavity  of  auricle.  Tumor  mass  was  con- 
tinuous with  pericardium  and  projected  one  centimeter  into 
left  auricle;  it  was  white,  smooth,  lobular,  of  the  size  of  a 
walnut,  measuring  2.5x3  centimeters,  and  containing  few 
eechymoses.  On  section  tissue  was  uniform,  soft,  and  vascular : 
a  thin,  milky  fluid  exuded  on  pressure;  there  were  no  points  of 
ulcration  or  necrosis.  Aortic  and  pulmonary  valves  were  nor- 
mal and  competent.  Right  heart  was  filled  with  dark  clotted 
blood.  Tricuspid  and  mitral  valves  negative;  endocardium 
negative;  myocardium  flabby,  uniform,  light-grayish  red.  Be- 
ginning of  aorta  studded  with  minute  grayish  areas:  diameter 
two  centimeters  at  four  centimeters  above  valves ;  coronary 
orifices  patent;  thoracic  aorta  smooth.  Left  lung  showed 
greatly  thickened  i)leura.  In  lung  substance  were  numerous 
cavities  containing  thick,  brown.  ]nirulent  material ;  interven- 
ing lung  substance  was  gray,  non-crepitant.  and  contained  much 
fibrous  tissvie.  Cavities  were  most  numerous  below.  Posterior 
part  of  lung  was  invaded  by  tumor  tissue  in  nodules  more  or 
less  spherical.  Tumor  tissue  on  section  was  light  gray  and  con- 
tained milky  fluid.  In  places  it  was  very  vascular  and  in 
others  yellowish.  Peribionchial  glands  of  left  lung  were  pig- 
mented but  not  enlarged.  Kight  iung  normal:  no  changes  in 
apex.  Spleen  negative.  Kidneys  together  weighed  300 
grammes.  On  convex  border  of  right  kidney  was  a  small 
rounded  whitish  nodule  of  size  of  split  pea.  extending  0.5  centi- 
meter into  kidney  substance.  Liver  weighed  2100  grammes: 
it  was  somewhat  pale  in  places,  but  lobular  markings  were  well 
preserved.  On  iipjier  surface  of  left  lob?  was  a  whitish  nodular 
mass  of  size  of  split  pea,  and  a   second  umbilicated   circular 
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nodule  t'.vo  centimeters  in  diameter;  on  under  surface  of  left 
lobe  was  a  similar  nodule  three  centimeters  in  diameter. 
Nodules  on  section  exuded  a  milky  substance  and  corresponded 
otherwise  to  tumor  previously  described.  Other  abdominal 
viscera  showed  nothing  of  iraportano". 

Anatomical  diagnosis:  Lympho-sarcoma  of  mediastinal 
glands,  extending  into  pericardium,  left  auricle,  and  left  lung, 
and  causing  stenosis  of  left  bronchus;  chronic  adhesive  pleu- 
ritis  (left)  :  multiple  abscesses  of  left  Ivmg:  fibrinous  pericar- 
ditis; metastatic  nodules  in  liver  and  kidney:  follicular  enter- 
itis: nuicous  colitis. 

Histological  examination:  ^lieioscopical  examination  of 
sections  from  the  tumor  showed  it  .to  be  composed  of  masses 
of  small  round  cells  lying  in  a  coarse  reticulum.  It  was  a 
typical  small  round-celled  sarcoma. 

It  will  1)0  noted  that  the  tumor  mass,  lying  posterior 
lo  tlie  heart,  which  was  flattened  out,  as  it  were,  in  the 
median  line  of  the  chest,  w-as  not  accessible  to  the  ordi- 
nary means  of  diagnosis.  The  physical  findings  in  the 
left  side  of  the  chest  corresponded  well  with  a  chronic 
pleuris}^  Avith  great  thickening  of  the  pleurae,  and  the 
absence  of  appreciable  expectoration  made  it  impossible 
to  recognize  the  condition  of  multiple  abscess  formation 
present  in  the  lung.  In  addition,  the  negative  result 
from  an  exploratory  aspiration  seemed  to  confirm  the 
diagnosis  of  pleural  thickening.  The  paralysis  of  the 
left  vocal  cord  and  the  peculiar  dyspneic  attacks  were 
attril)uted  to  some  pressure  on  the  left  recurrent  laryn- 
geal nerve  and  left  bronchus,  but  an  extension  of  the 
tubereidar  process,  es])ecially  a  tubercular  involvement 
of  the  mediastinal  glands,  was  thought  to  be  the  most 
])robal)le  cause.  Aneurism  of  the  aorta  was  excluded  on 
the  negative  circulatory  signs  and  the  absence  of  expnn- 
-ile  tumor.  A  malignant  growth  of  the  mediastinum 
was  overlooked  because  the  chronic  pleurisy  seemed  to  be 
the  primary  lesion,  and  the  paralysis  and  dyspnea  were 
thought  to  be  explainable  on  the  ground  of  a  secondary 
extension  of  the  inflammatory  process  to  the  medi- 
astinum. As  the  autopsy  proved,  however,  the  medi- 
astinnl  tumor  was  the  primary  lesion,  and  the  lung  dis- 
(a<c  was  a  .secondary  conditicn  arising  from  the  obstruc- 
tion of  the  bronchus. 
Xnvcinl.cr  8,   1S!)7. 
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SUDD  EX  DEATH  EROM  PULMOXARY  EMBOL- 
ISM FOLLOWIXG  THKO:\rBOSIS  OF  THE 
TNTERXAI.  JUGULAR  YEIX. 

LUDVIG  HEKTOEX. 

The  following  post-mortem  of  a  case  of  sudden  death 
is  rej^orted  without  comment,  as  an  additional  striking- 
example  of  unexpected,  practically  instantaneous  death 
from  embolism  of  the  main  stem  of  the  pulmonary 
artery. 

A  woman.  67  years  old.  was  opera.tecl  on  for  carcinoma  of  the 
left  half  of  the  tip  of  the  tongue — partial  excision — one  year 
previous  to  admission  into  the  service  of  Dr.  Charles  Adams, 
in  the  Cook  County  Hospital,  on  account  of  a  secondary  infiltra- 
tion in  the  tissues  of  the  left  side  of  the  neck.  On  Xov.  G, 
1898,  this  mass  was  removed  by  a  painstaking  dissection,  dur- 
ing which  the  large  vessels  of  the  neck  were  laid  wholly  biire. 
The  patient  recovered  readily  from  the  operation  and  anes- 
thesia, and  seemed  to  be  doing  very  well  for  the  following 
twenty-four  hours.  a.t  the  end  of  which,  and  without  any  warn- 
ing, she  suddenly  became  cyanotic  and  expired.  The  agony 
lasted  perhaps  one  minute  or  so,  according  to  Dr.  Low,  who 
witnessed  the  final  scene.  The  post-mortem  was  made  before  a 
class  of  students  forty-eight  hours  later. 

Anatomical  Diagnosis:  Partial  excision  of  tongue,  healing; 
recent  extensive  dissection  on  left  side  of  neck :  parietal  throm- 
bosis of  left  carotid  artery:  thrombosis  of  the  left  internal 
jugular  vein;  embolii-.m  of  pulmonary  artery:  bloody  hydro- 
])ericardium :  chronic  grimular  pericarditis:  arteriosclerosis 
(mininuuii  degree):  bronchitis:  adh'?sive  pleuritis:  chronic 
ne]>}iiitis;   fibromyoma  of  uterus. 

The  body  is  that  of  an  old,  well  develoixMl.  fairly  well  nour- 
ished woman:  rigor  well  marked;  usual  posterior  lividity. 

In  the  skin  of  the  left  side  of  the  neck,  along  the  anterior 
margin  of  the  sterno-deido-mastoid  muscle,  runs  a  recent, 
sutuied  incision,  9  em.  long,  which  leads  into  an  extensive 
cavity  lined  with  a  reddish-gray,  velvety  tissue  and  partly  filled 
with  moist  strands  of  gauze,  the  ends  of  which  emerge  through 
two  small  openings  in  tlie  skin  of  the  back  part  of  the  neck. 
Along  the  floor  of  this  cavity  run  the  deep  cervical  vessels, 
which  have  been  dissected  free  from  their  normal  connections. 
The  upper  part  of  the  internal  jugular  vein,  which  is  distended, 
contains  adherent,  grey  and  granular  tbrombic  masses;  the 
lower  part  of  the  vein  is  emjxty.  The  internal  carotid  is  rough 
ill  one  place,  oxer  which  there  is  a  thin  layer  of  fibrin. 
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The  peritoneal  cavity  is  empty  and  its  lining  smooth  and  free 
from  adhesions.  The  right  ijleiual  cavity  is  empty,  its  lining 
smooth;  the  left  jjleural  cavity  is  largely  obliterated  by  firm, 
fibrous  adhesions.  The  pericardinm  is  distended  with  bloody 
fluid  which  does  not  contain  any  clots.  There  are  no  openings 
in  any  of  the  subpericardial  vessels.  The  lining  of  the  peri- 
cardium is  rough  and  granular,  due  to  firm,  fibrous  thickenings. 

The  stem  of  the  pulmonary  artery  is  distended;  upon  open- 
ing it  two  large,  yellowish-gray,  granular,  rough  cylindrical 
masses  fall  out;  each  is  about  5  cm.  in  length  and  2  cm.  in  the 
greatest  transverse  diameter;  rolled  up  between  these  masses 
are  fibrinous  casts  of  smaller^  dichotomously  branching  vessels. 

The  heart  weighs  300  gms.,  the  endocardium  is  smooth,  the 
heart  muscle  rather  loose  in  texture,  free  from  interstitial 
changes;  the  coronary  arteries  are  quite  smooth.  The  beginning 
of  the  aorta  is  rather  rough  and  contains  yellowish  raised  areas 
and  a  few  calcareous  plates. 

The  lining  of  the  pharynx,  esopliagus,  larynx,  and  tracliea 
is  smooth.  The  left  half  of  the  tongue  anteriorly  shows  an  ex- 
tensive loss  of  substance:  in  the  contracted  scar  whicli  binds 
this  part  to  the  floor  of  the  mouth  there  is  no  sign  of  any 
tumor-growth. 

Both  lungs  crepitate:  their  substance  contains  only  a  mod- 
erate amount  of  blood :  in  the  bronchi  is  a  small  amount  of 
muco-pus.  The  peribronchial  lymph  glands  are  prominent  and 
black. 

The  spleen  weighs  120  gms.,  and  does  not  show  any  changes. 
The  liver  weighs  1450  gms.:  there  is  a  shallow  furrow  extend- 
ing transversely  across  .the  two  lobes  of  the  liver^  at  the  junc- 
tion of  their  lower  and  middle  thirds  approximateh'.  The  liver 
is  rather  yellowish,  of  uniform  consistency,  and  contains  much 
blood.  The  gall-bladder  and  biliary  ducts  are  normal.  The 
pancreas  weighs  80  gms. :  the  cut  surface  is  normal.  The  stom- 
ach and  intestines  are  also  quite  normal. 

The  kidneys  weigh  2.50  gms.,  their  capsules  adhere,  the  cor- 
tex is  deep-red,  thinner  than  normal,  and  the  cortical  markings 
indistinct;  the  pelvis,  ureters,  and  bladder  are  free  from 
ciianges. 

The  left  angle  of  the  uterus,  which  is  normal  in  size,  con- 
tains a  round  tumor  as  large  as  a  pigeon's  egg.  of  firm  consist- 
ency, whitish  color,  and  a  concentric  fibrillated  structure.  The 
ovaries  and  tubes  are  normal. 

The  abdominal  aorta  and  its  large  branches  are  quite  smooth. 

The  brain  and  its  mend)ranes  were  not  examined  because  of 
refusal  of  permission  to  do  so. 

Eemarks;  In  coiK.liisioii  the  ivniark  must  be  inatle 
that  it  i.s  quite  evident  that  the  thrombus  in  the  internal 
juguhir  vein  iiad  formed  a  con.siderable  time  before  the 


136  PATTOJ^  AXD  liERZOG. 

operation,  most  likely  on  account  of  the  pressure  of  the 
surrounding  tumor  infiltration.  Undoubtedly  the  manip- 
ulations of  the  thrombosed  vein  incident  to  the  operation 
may  have  had  something  to  do  with  the  loosening  of  the 
mass  that  finally  floated  out  into  the  circulation  and  on 
lodgment  completely  occluded  the  pulmonary  artery. 
XoYcmber  14,  1898. 


A     CASE     OF     FIBRI^^OUS     BRONCHITIS 

JOSEPH  M.  PATTOX  AXD  MAXMILTAX  IIERZOG. 

Chronic  essential  (primary)  fibrinous  bronchitis, 
croupous  bronchitis  or  bronchitis  pseudomembranacea 
is  a  rare  affection.  Its  rarity  is  commented  on  by  every 
observer  of  the  disease,  and  is  sustained  by  the  small 
number  of  cases  reported,  no  observer  having  seen  more 
than  one  or  two  cases. 

Birmer^,  who  wrote  the  first  extensive  monograph 
on  the  subject,  in  1855,  says:  "Bronchitis  crouposa 
is  a  very  rare  affliction."  Galen-  observed  a  case  of 
bronchitis  fibrinosa,  thoiigli  he  erroneously  described 
the  bronchial  cast  which  he  saw  as  a  coughed  up  ])ul- 
monary  blood-vessel.  Tulpius"  in  KUl,  presented  the 
first  reliable  report  on  fibrinous  bronchitis.  lie  de- 
scribed the  fibrinous  exudate  as  surculi  venae  aiieriosae 
expectorati,  and  illustrated  his  report  by  two  drawings 
which  do  not  leave  any  doubt  as  to  the  nature  of  the 
affection.  .Moi-g;igni\  in  1T(!0,  described  fibrinous 
bronchitis. 

Birmer  (loc.  cit.)  gives  an  elaborate  descrijjtion  of 
fibrinous  bronchitis  based  on  a  scries  of  fifty-eight  cases, 
of  which  number  fifty-six  were  collected  by  him  from 
literature.  Two  cases  came  under  Birmer's  own  ob- 
servation. 
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An  extensive  monograph  on  fibrinous  bronchitis,  with 
a  complete  list  of  the  literature  pertaining  thereto,  is 
found  in  the  chapter  on  this  subject  by  EiegeP  in  Ziems- 
sen's  "Handbuch."  In  J  893  an  extensive  article  was 
published  by  Beschorner'"'  in  which  we  find  the  first  con- 
tradiction of  the  generally  accepted  view  of  the  fibrinous 
nature  of  the  exudate  expelled  in  the  form  of  bronchial 
casts  in  fibrinous  bronchitis. 

In  the  case  reported  by  Beschorner  the  microscopic 
examination  w^as  made  l)y  Xeelsen,  who  found  that 
sections  talvcn  from  the  casts  when  stained  according 
to  Weigert's  formula  did  not,  as  they  should  if  com- 
posed of  fibrin,  display  a  blue  color,  but  became  a  pale 
gray.  Beschorner,  therefore,  maintains  that  the  materi- 
al from  which  the  casts  are  formed  is  not  fibrin  but 
mucin,  and  he  draws  a  parallel  between  the  conditions 
found  and  the  exudates  formed  in  bronchitis  fibrinosa 
and  those  in  enteritis  pseudomembranacea. 

Similar  conclusions  arc  arrived  at  by  Grandy",  an 
American,  who  quite  recently,  under  Weigert's  direc- 
tion, examined  microscopically  a  case  of  bronchitis 
crouposa  which  came  to  ])ost-mortem. 

Grandy's  report  is  as  follows :  Stains  of  sections 
from  casts;  no  color  with  Weigert's  stain  for  fibrin. 
With  thionin  there  resulted  a  weak  rose  color,  but  forma- 
lin preparations  do  not  stain  well  with  thoinin.  Sec- 
tions from  the  bronchi :  One  can  see  distinctly  how 
the  exudate  makes  its  way  from  the  excretory  ducts, 
and  from  there  into  tlie  bronchi,  tliat  is  into  the  bron- 
chial exudate. 

The  exudate  in  tlie  bronchi  and  the  goblet  cells  give 
the  reactions  characteristic  of  mucus:  light  blue  with 
Van  Gieson's  stain,  rose  red  w-ith  thionin  and  rather 
dark  brown  with  Bismarck  brown. 

Farther  away  from  the  walls  of  the  bronclii  the  ex- 
udate w^as  changed  and  did  not  show  the  characteristic 
stain.     Thoroiiirlilv   ncuativc  was  the  result  with  Woi- 
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gert"s  fibrin  stain.  The  mass  never  stained  a  beautiful 
blue  like  fibrin  would  do,  but  invariably  stained  a  pale 
gray  like  the  ordinarv  assue. 

The  results  of  the  examinations  of  Beschorner,  Xeel- 
sen  and  Grandy  stand  in  opposition  to  the  statement 
of  Klebs**,  who  maintains  that  the  exudate  in  bronchitis 
crouposa  is  of  a  true  fibrinous  nature.  Eppinger"  ex- 
presses the  same  view  as  Klebs,  and  bases  his  opinion  on 
the  result  which  he  obtained  with  Weigert's  fibrin  stain. 

In  the  ease  which  we  can  add  to  the  list  of  cases  of 
bronchitis  ribrinosa  already  published,  the  result  of  the 
examination  of  the  exudate  is  such  that  we  must  chiim 
that  the  latter  is  of  a  true  fibrinous  nature  and  con- 
sists of  true  fibrin. 

Unfortunately,  chemic  tests  were  not  made  while  the 
exudate  was  fresh.  Still,  the  tinctorial  tests  are  so  de- 
cided in  their  results  that  tliey  leave  no  doubt  as  to  the 
fibrinous  nature  of  the  exudate. 

The  clinical  history  of  the  case  (presented  througli 
the  courtesy  of  Clinical  Assistant  Dr.  Gottschalk) 
is  not  as  complete  as  eoiild  be  desired,  but  as  far  as 
could  be  obtained  is  as  follows : 

^lale,  aged  40,  married,  beer  l)ottler  l)y  ()ccuj)atioii. 
Was  perfectly  well  until  two  years  ago,  when  he  caught 
cold  while  working  in  a  wet  place.  During  the  last 
two  3'ears  he  has  had  repeated  attacks  of  bronchitis. 
These  attacks  would  last  a  week  or  ten  days,  and  were 
characterized  by  rather  severe  rasping  cough.  Expec- 
toration was  comparatively  free,  and  there  was  no  par- 
ticular pain  in  the  chest.  About  ten  weeks  before  liis 
recent  attack  he  began  to  cough  and  expectorate  large 
masses  of  tough,  tenacious  -jnitum,  which  was  accom- 
panied at  times  by  some  bloody  expectoration.  About 
four  weeks  before  the  exjiectoration  of  the  cast,  he  de- 
veloped high  fever,  great  dyspnea  and  a  distressing 
cough.  There  was  diminished  expansion  and  dulness 
over  the  lower  two-thirds  of  the  left  lung  as  compared 
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Avith  the  right  lung.  This  attacic  lasted  between  three 
and  fonr  weeks,  and  continued  up  to  the  time  of  the 
expectoration  of  the  bronchial  cast.  During  this  period 
l:e  was  confined  to  bed  and  suffered  with  severe  dyspnea, 
cough,  and  a  temperature  at  times  above  102  degrees  F. 

Three  days  ago  he  e.Kpectorated  considerable  1)1  ood. 
The  temperature  remained  high  and  the  dyspnea  and 
cough  distressing. 

This  morning  he  had  a  severe  attack  of  dyspnea  and 
coughing.  Temperature  rose  to  104  degrees  F.  After 
considerable  effort  he  expectorated  a  large  mass  of  ma- 
terial which  consisted  of  the  bronchial  cast  mixed  with 
mucus  and  quite  a  little  blood.  The  temperature  be- 
came reduced  almost  iramediately,  and  the  cough  and 
dysonea  were  relieved. 

Within  a  very  short  time  after  expectorating  the  cast 
an  examination,  made  by  Dr.  Gottschalk,  showed  that 
air  was  entering  all  parts  of  the  left  lung  with  com- 
parative freedom.  The  percussion  note  was  almost  nor- 
mal, and  there  were  mucous  rales  to  be  heard  over 
both  lungs.  The  patient  improved  rapidly  and  all  trace 
of  him  was  subsequently  lost,  so  that  it  is  impossible  to 
lei]  what  his  present  condition  is. 

In  view  of  the  marked  tendency  of  these  exudations 
to  recur,  the  subsequent  history  of  this  patient  would 
be  interesting,  could  it  be  obtained. 

Pathologic  report. — Wiien  the  fibrinous  casts  were 
obtained,  two  tubes  containing  Lceffler's  blood-serum 
mixture  were  inoculated  at  once  and  placed  in  the  brood- 
oven  for  twenty-four  liours.  These  tubes  did  not  de- 
velop any  diphtheria  bacilli,  but  colonies,  which  con- 
sisted of  large  round  micro-organisms,  probably  yeast 
cells  or  a  species  of  toruhi. 

The  exudate  as  obtained  consisted  of  a  cast  of  the 
bronchial  tree,  of  a  total  length  of  over  10  cm.  Its 
main  short  stem,  which  is  .tbout  1  cm.  long,  is  about 
as  thick  as  a   lead   [xMicil   and   tlic  bi'ancbcs   rnn   out  to 
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line  filaments.  The}^,  however,  do  not  all  terminate  in 
a  ver}'  fine  thread,  bnt  some,  at  their  ends,  show  a  dila- 
tation which  probably  represents  a  cast  of  an  infnn- 
dibnhim.  The  larger  branches  here  and  there  show 
nodnlar  prominences.  Th.e  larger  tube-casts,  when  ex- 
ami]ied  in  cross  sections,  show  a  more  or  less  central 
lumen,  and  a  lamellar  structure  of  their  walls.    The  ap- 


Broncbial  cast  from  case  of  fibrinous  brouchitis. 

pearance  and  make  up  answers  to  descriptions  given  be- 
fore as  to  the  structure  of  the  casts  in  croupous  bron- 
chitis. The  color  of  the  casts  is  a  gray  with  a  tinge  of 
l;rownish  red. 

Pieces   of  the   casts    wore  hardened    in   alcoliol.   and 
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also  in  formiilin  with  subsequent  alcohol  hardening  and 
stained  according  to  different  methods. 


Bronchial  cast  from  case  of  fibrinous  broncliitis. 

1.  Gram's:  sfaiii. — The  following  micro-organisms 
were  found  in  sect  ions  stained  according  to  Gram: 
Staphvloeocci.  Ijrgc  Imcilli  with  square  ends  (about 
5  to  ?  M  oi-  more  long.)  uiiiformly  hut  slightly  stained; 
siiinlh'i'  h;i(illi   (o  to    !   /^  )   having  stained  very  deeply: 
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small  bacilli  (2  to  3  n  )  with  rounded  ends,  which  have 
not  t'lken  the  stain  uniformly;  large  spherical  micro- 
organisms looking  like  saccliaromyces  or  torula. 

2.  Weigert's  funmiJa  for  fibrin  stain. — The  great 
bulk  of  the  mass  of  the  exudate  which  shows  a  fibril- 
lar arrangement,  stains  beautifully  blue,  giving  a  typi- 
cal fibrin  stain. 

0.  Hcmnioxylon. — The  great  bnlk  of  the  tissue  takes 
a  deep  hematoxylin  stain. 

4.  Van  Gieson's  stain  imparts  to  the  tissue  a  reddish- 
brown  color. 

5.  Altmann's  acid-fuehsin  picric  acid  stain  for  gran- 
ula  and  fibrin  produces  a  vivid  red  color. 

From  the  enumeration  of  the  stains  used  and  the 
results  obtained,  it  is  evident  that  the  casts  consist  of 
fibrin.  Mixed  with  it  are  found  swollen  degenerating 
e])ithelial  cells  and  a  (•o;i>idcral)le  number  of  leucocytes. 

OpiicaJ  test. — Sin:ill  piiHcs  of  the  casts,  after  hard- 
ening, were  washed  in  di^li^(■(l  water  and  tlicn  teased 
on  a  slide  and  covcrv'd  willi  a  cover  ghiss,  and  the 
effect  was  watclu'd  nnder  the  n!icrosco])e.  The  tissue 
l)ecame  somewliat  trans])ai('nt.  though  not  very  iH\ich 
so. 

Chemical  icsi. — Two  dit-igranis  of  the  hardened  casts, 
after  l)eing  well  washed  in  distilled  watcn-  and  subse- 
(juently  dried  between  niter  paper,  were  subjected  to  the 
action  of  10  c.c.  of  artificial  gastric  juice.  After  being 
in  the  bi'ood-oven  for  thi",'e  hours  the  exudate  so  ti'eated 
had  been  completely  dig"sted.  ]\hicin  under  these  cir- 
cumstances would  not  ha\e  been  digested. 

All  the  te>ts  ein])loyed,  thert'fore.  had  furnished  re- 
sults establishing  beyond  a  doubt  the  fibrinous  nature 
of  the  exudate  expellcil  in  oui-  case  of  bronchitis 
cronpo>;i. 

Octoi.or  11.  isn:. 

iniU.IOliHAlMlY. 

1.  Birmer:  Die  Lehre  vom  Auswurf,  Wuerzhuru.  IS")."),  nnd  also  in 
Virchow's  Handbucli  d.  spec.  Pathol.,  Vol.  v,  "'Diseases;  of  llio  Bronchi. \ 
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2.  Galen:  De  locis  affectis,  Lib.  ii,  capt.  i. 

3.  TulDius:   Observation  med.  Lib.  ii,  capt.  xii,  page  115,  Amsterlo- 
damia,  1641. 

4.  Morgagni :  De  sed  at  cans.  morb.    Epist.  xxi,  capt.  xx,  1760. 

5.  Riegel:  Ziemssen's   Hanbuch,   Vol.  iv,  pt.  2,  p.  186,  "Die  Krank- 
heiten  des  Respirationsappar." 

6.  Beschorner:    Ueber  chronische   essentielle    fibrinoese  Bronchitis 
Volkmann's  klin.  Vortraege,  1893,  No.  73. 

7.  Grandy:  Ueber  sogenannten  chronischen  Bronchial  croup.    Cen- 
tralbl.  f.  Allgem.  Pathol.  Vol.  viii,  No.  13.  July,  1897. 

8.  Klebs:  Allgem.  Pathol  Jena,  1889,  Vol.  ii,  p.  410. 

9.  Eppinger:  Lubarsch  and  Ostertag;  Ergebnisse  der  allgem.  Path 
ologie.  p.  200. 

DISCUSSION. 

Du.  John  J-^dwin  Rhodes — J  have  the  pleasure  of  making  a 
brief  preliminary  report  .to-night  of  a  case  of  exudative  bron- 
chitis. Inasmuch  as  I  saw  the  patient  only  yesterday,  it  has 
been  impossible  to  prepare  a  chemical  and  bacteriologic  exam- 
ination of  the  exudate.  This  will  be  done,  however,  at  a  later 
date.    The  history  in  brief  of  tlie  patient  is  as  follows: 

Mrs.  M.  A.  H.,  daughter  of  Irish  parents,  born  in  Oliio,  is. 
38  years  of  age  and  lias  been  married  eighteen  years.  Her 
mother  is  living  at  02,  healthy.  Father  died  of  cancer  of  the 
stomach  at  50.  One  sister  died  of  paralysis  at  20.  One 
brother  died  of  typhoid  fever  at  22.  One  brother  living,  26 
years,  good  health.  Five  other  children  died  in  childhood;  one 
of  measles,  one  of  croup,  one  was  still-born.  She  has  never 
been  pregnant.  Menstruation  never  regular;  formerly  had  a 
vicarious  nasal  hemorriiage  at  each  menstrual  epoch;  has  not 
menstruated  no\v  for  five  years;  has  had  two  rectal  abscesses — 
one  last  winter  and  one  two  years  ago;  one  was  lanced,  the 
other  opened  spontaneously.  They  remained  open  for  two  or 
three  weeks.  Has  usually  had  good  health,  but  has  never  been 
rugged.  Five  years  ago  had  an  attack  of  typhoid  fever  of  two 
months  duration.  For  a  period  of  two  weeks  last  winter  she 
expectorated  casts  similar  to  those  here  shown.  Her  present 
illness  dates  from  May,  1897.  She  was  seen  sliortly  after  this 
by  my  clinical  assistant.  Dr.  I.  Rasmussen,  at  the  Northwestern 
University  Woman's  Medical  School,  shortly  after  this  date. 
At  this  .time  she  had  swelling  of  the  lower  extremities  below  the 
knees,  more  particularly  about  the  ankles.  This  was  accom- 
])anied  by  an  intense  itching  of  the  skin  and  was  followed  by 
eczematous  eruption.  At  this  time  also  cough  developed.  Diar- 
rhea was  present  and  she  had  suH'ered  from  this  for  a  year 
previous  to  May,  the  movements  of  the  bowels  being  loose,  pain- 
less and  sometimes  ten  or  fifteen  in  number  daily.  She  has 
been  in  bed  now  for  two  weeks;  her  aj)petite  is  very  poor,  and 
has  been  since  ^lay.  and  nourishment  is  now  confined  to  liquid 
food,  milk,  and  brandy,  witli  an  occasional  egg  and  wine.  The 
taking  of  solid  food  is  followed  liy  vmniting;  has  loss  of  about 
twenty-five  pounds  in  weight.  Tlie  put  lent  has  been  addicted 
to  the  excessive  use  of  sliimilaiits  I'nr  --miic  months,  which  may 
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account  for  the  loss  of  appetite  and  irritability  of  the  stomach. 
About  one  month  ago  she  began  to  expectorate  casts  from  the 
bronchial  tubes,  and  this  has  continued  almost  daily  since.  The 
cough  is  quite  frequent,  though  usually  much  worse  at  night, 
quite  dry.  no  yellowish  expectora.tion.  The  casts  are  raised  with 
difficulty,  but  as  soon  as  they  reach  the  trachea,  they  are  expec- 
torated easil_y.  She  thinks  they  start  from  an  area  about  the 
lower  substernal  region  on  the  right  side.  She  has  consider- 
able dyspnea,  especially  marked  just  before  expectorating  .the 
easts.  This  is  relieved  when  the  casts  have  been  raised,  as  well 
as  the  wheezing  respiration  which  is  occasionally  present.  She 
has  had  continuous  jjalpitation  for  manj'  years,  but  this  is  not 
a  marked  symptom.  She  has  had  night  sweats  since  May.  At 
the  present  time  her  pulse  is  100,  regular  and  of  moder- 
ate i?trength.  Respirations  24,  temperature  99  3/5.  Tongue 
very  red  at  tip,  slightly  coated.  Her  color  is  good,  no  marked 
emaciation;  skin  moist:  cough,  spasmodic,  dry  and  frequent. 
As  a  whole  her  general  condition  is  good  and  there  is  no  great 
depression.  On  examina.tion  of  the  chest  the  heart  is  shown 
to  be  normal.  In  front  there  are  no  abnormal  signs.  Behind, 
in  the  subscapular  region  on  both  sides,  there  is  slight  dulness. 
On  auscultation  murnuir  seems  harsh  and  a  few  moist  rales 
are  heard  on  inspiration  in  irregular  areas,  and  are  changed 
but  not  removed  b>'  coughing.  The  casts  which  I  show  you  are 
rolled  up  irregularly  when  expectorated,  and  vary  very  much 
in  size;  they  are  of  a  grayish  white  color,  and  seem  to  have  en- 
tirely filled  the  caliber  of  the  tubes:  they  are  evidently  from 
several  different  areas.  The  patient  is  now  under  treatment 
and  a  further  report  will  be  made  after  she  has  been  undci'  ob- 
servation for  a  longer  time. 


THE  CIRCULATORY  SYSTEM. 


ABERRANT   TEXDIXOUS    CORDS    OF   THE 
HEART. 

HEXliY  F.   LEWIS. 

In  the  cavities  of  the  human  heart  are  to  be  found 
numerous  bands  and  cords  of  fibrous  tissue  stretcliing 
across  the  chambers  and  along  the  walls,  some  normal, 
some  clearly  abnormal,  and  others  about  which  there 
might  be  question.  There  may  be  considered  five  vari- 
eties of  such  tendinous  cords.  First  are  those  connect- 
ing the  papillary  muscles  with  the  mitral  and  tricuspid 
valves  and  connecting  these  valves  with  points  on  the 
ventricular  walls.  The  second  are  the  short  cords  run- 
ning along  the  muscular  tralieculre,  chiefly  in  the  lower 
part  of  the  ventricular  cavities.  Both  of  these  are  nor- 
mal and  to  be  found  in  all  hearts.  In  this  connection  let 
me  make  mention  of  the  term  '"moderator  band""  often 
met  in  the  works  of  English  writers.  Quain^  says  that 
a  fibrous  band,  sometimes  muscular,  is  often  found 
stretching  across  the  cavity  of  the  right  ventricle  from 
the  base  of  the  anterior  papillary  muscle  to  the  septimi. 
Tliis  band  is  said  to  be  always  found  in  the  heart  of  the 
ox  and  most  other  mammals — and  in  that  of  man  may  be 
taken  to  be  analogous.  M.  Brown,^  in  an  article  on  the 
structure  of  the  mammalian  heart,  takes  the  ground 
that  this  band  is  normal  also  in  man,  stating  that  he 
never  found  it  absent  in  100  hearts  examined  by  him, 
although  only  faintly  marked  in  15.  He  thinks  its 
function  is  to  pull  the  anterior  papillary  muscle  toward 
the  septum  and  thereby  prevent  insufficiency  of  the  tri- 
cuspid when  there  is  a  tendency  to  overdistention  of  the 
right  ventricle  whicb   ni;'.y  often  occur  physiologically. 
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I  liave  not  observed  it  in  any  marked  form  in  any  of  the 
hearts  which  I  have  dissected,  although  there  were  in 
most  of  the  cases  short,  fi.brous  cords  about  the  bases  of 
the  papillary  muscles  of  both  ventricles  and  not  partic- 
ularly marked  on  the  right  side.  Other  English  ob- 
servers apply  the  term  moderator  band  to  any  band  or 
cord  running  across  the  upper  part  of  either  ventricle. 

The  aberrant  cords  may  be  divided  into  three  classes : 
First  are  those  often  found  running  along  the  wall, 
usually  of  the  ventricle,  without  any  connection  with 
the  valve-curtains  or  the  trabeculiP.  Second  are  to  be 
considered  the  cords  or  bands  which  stretch  across  the 
chamber  from  one  wall  to  another  or  from  a  papillary 
muscle.  These  are  said  by  most  authors  to  be  found 
only  in  the  left  ventricle,^  but  I  have  found  them  also 
in  the  right  and  a  few  have  been  reported  in  an  auricle. 
This  variety  of  aberrant  cord  is  the  one  which  may 
cause  physical  signs  before  death,  namely,  the  high- 
pitched  musical  note  hear'l  (hiring  systole  or  at  the  be- 
ginning of  diastole.*  Third  is  a  rare  class  of  anomalous 
cords  extending  from  the  auricle  into  the  ventricle,  us- 
ually connecting  the  valve  of  the  foramen  ovale  with  a 
leaf  of  the  mitral.  I  have  met  with  no  example  of  this 
kind  and  only  a  few  cases  are  recorded  °,  ',  '*.  Since  this 
variety  would  be  strikingly  brought  to  the  view  of  one 
performing  an  autopsy,  it  would  not  be  so  easily  cut  in 
opening  the  heart  as  the  second  variety.  It  is  unlikely 
to  i)e  missed  and  would  !«'  inoi'c  often  reported  unless 
very  rare,  i  thiid<  that  the  coi-d^  of  the  other  kinds  arc 
often  overlooked  because  not  in  the  mind  of  the  operator 
and  also  because  so  easily  cut  in  opening  the  heart. 

In  Professor  Hektoen's  laI)oratory  of  Rush  Medical 
College  I  have  dissected  80  hearts  from  the  collection  in 
the  Patliological  Museum.  Some  were  the  hearts  of 
monsters,  a  few  were  abnormal  only  as  to  their  tendinous 
cords,  and  the  rest  ])athologic  for  various  reasons;  51 
show  anomalous  cords. 
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The  monsters  were  one  cyclops,  one  omphalopagus, 
and  seven  anencephali.  The  heart  of  the  cyclops  had  a 
rudimentary  pulmonary  artery,  an  aorta  arising  from 
both  ventricles,  a  defect  in  the  ventricular  septum,  and  a 
widely  open  foramen  ovale,  but  no  aberrant  tendinous 
cords.  The  larger  heart  of  the  omphalopagus  had  no 
aberrant  cords.  The  smaller  heart  had  numerous  short 
ones  running  along  the  walls  of  the  left  ventricle  and 
several  stretched  across  the  lower  half  of  the  cavity  of 
the  same  chamber.  Of  the  anencephali,  three  exhibited 
no  abnormal  cords:  one  had  several  running  longitu- 
dinally in  the  left  and  one  such  cord  in  the  right  ven- 
tricle ;  another  had  several  similar  cords  in  the  left  ven- 
tricle only ;  another  had  a  few  stretched  across  the  cav- 
ity of  the  left  ventricle  near  the  apex  and  one  across  the 
middle  of  the  right  ventricle,  with  five  branches  at  one 
end  and  connected  at  its  middle  with  another  cord  run- 
ning down  to  the  apex ;  another  had  a  thin  muscular 
band  running  from  near  the  apex  of  the  left  ventricle 
to  the  middle  of  the  anterior  papillary  muscle  of  the 
mitral  valve. 

An  analysis  of  the  51  hearts  showing  anomalous  ten- 
dinous cords  reveals  some  facts  of  interest :  32  in  the 
left  ventricle  had  abnormal  bands  of  the  second  variety, 
viz.,  across  the  cavity  of  the  chamber  from  one  wall  to 
another.  In  12  of  these  cases  there  was  more  than  one 
sucb  cord,  and  some  were  Ijranched  or  formed  a  network 
strung  across  the  ventricular  cavity.  In  12  of  the  51 
hearts  were  one  or  more  such  fibrous  or  muscular  bands 
across  the  cavity  of  the  right  ventricle;  multiple  in  5 
cases.  Six  of  the  above  hearts  showed  aberrant  chordae 
icndinea-  of  the  second  class  in  both  ventricles.  As  ex- 
amples of  the  first  class,  viz.,  tendinous  cords  running 
longitudinally  from  one  point  on  the  wall  to  another, 
ilicre  were  5  in  the  left  ventricle,  3  in  the  right,  and  1 
in  botli.  In  (>  bearts  there  were  one  or  more  cords,  or, 
ninre  ol'lcn.  a  network  of  fine  (ilxTs  nmninu-  vcrti'-allv 
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across  the  opening  of  the  posterior  appendix  of  the  right 
auricle.  In  8  cases,  in  addition  to  the  valve  of  the  coro- 
nary vein  (valvnla  Thebesii),  or,  in  place  of  it,  were  thin 
cords  singh'  or  in  network.  Four  hearts  had  bands  or 
cords  stretching  between  the  papillary  muscles. 

Some  of  the  cases  may  be  worthy  of  more  detailed 
mention.  The  hearts  of  the  monsters  have  already  been 
described.  In  one  of  the  other  cases  there  M'ere  numer- 
ous small  transverse  cords  from  the  bases  of  papillary 
muscles  in  the  left  ventricle,  and,  in  the  right  chamber, 
a  muscle  band  2  mm.  thick  diagonally  across  from  the 
apex  to  the  ventricular  wall,  with  two  tendinous  cords 
running  from  it  to  other  parts  of  the  wall,  also  a  network 
of  throe  or  four  strands  ncross  the  cavity  of  the  ventricle. 
Another  had,  in  the  right  ventricle,  a  muscular  band  1 
mm.  thick,  from  a  little  below  the  pulmonary  cusps 
across  to  the  opposite  wall,  branching  at  one  end,  and 
also,  in  the  left,  a  cord  "5  mm.  long  diagonally  across 
and  upward  from  between  the  bases  of  two  papillary 
muscles  to  a  forked  termination  just  below  the  aortic 
valves.  Another  showed  several  branching  and  coarsely 
meshed  cords  across  from  the  base  of  one  of  the  tricus- 
pid papillary  muscles  to  the  ventricular  septum,  a  sort 
of  composite  moderator  band-.  Another  had,  on  the 
middle  of  the  se])tum  in  the  left  ventricle,  a  muscular 
mass  which  received  several  branching  cords  from  the 
apex  and  one  long  cord  with  two  branches  across  from 
the  left  wall.  In  anotlier  heart  a  thick  cord  20  mm. 
long,  with  two  nmscular  branches,  ran  across  the  cavity 
of  the  left  Ventricle  to  join  a  longitudinal  muscular  band 
and  so  were  reticulated  masses,  the  latter  especially 
numerous  in  the  right  ventricle.  Chiari'*  describes  a 
series  of  reticulated  structures  found  by  him  in  the  right 
auricle  and  connected  with  the  Eustachian  or  Thebesian 
valves.  Such  marked  examples  as  he  describes  I  have 
not  seen,  but  several  of  the  hearts  examined  by  me 
showed  a  neiwork  of   nl)ers  across  the  o])ening  of  the 
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posterior  auricular  appendage  of  the  riglit  side,  and  others 
showed  several  thin  cords  or  fenestrated  membranes 
in  place  of  the  Thebesian  valve  or  situated  just  beyond 
it  and  across  the  opening  of  the  coronary  vein. 

Among  my  cases  there  was  none  showing  a  cord  across 
the  cavity  of  the  left  auricle.  Apparently  such  are  very 
rare.  Fowler'-'  in  1882  exhibited  to  the  London  Path- 
ological Society  a  heart  in  the  left  auricle  of  which  was 
a  band  from  %  inch  to  1  inch  wide,  containing  some 
muscle-tibers.  It  was  continuous  with  the  membrane 
covering  the  foramen  ovale  and  ran  across  the  cavity 
of  the  auricle,  to  be  blended  with  the  endocardium,  just 
beyond  the  opening  of  the  auricular  appendix,  and  be- 
tween the  inferior  pulmonary  veins.  It  appeared  to  be 
an  overgrowth  of  the  valve  of  the  foramen  ovale.  The 
case  occurred  in  a  woman  of  42,  who  died  of  carcinoma 
of  the  liver,  without  showing  any  cardiac  symptoms. 
Before  the  Anatomical  Society  of  Great  Britain  and  Ire- 
land, in  1896,  were  reported  two  similar  cases,  both  with- 
out antemortem  signs.  ^'\  ". 

In  considering  the  origin  of  aberrant  tendinous  ccords 
of  the  heart  the  development  of  that  organ  must  be 
reviewed.  The  endocardium,  like  the  endothelial  lin- 
ing of  the  l)lood-vessels,  prol)al)ly  arises  from  the  ento- 
derm. At  least  for  a  considerable  time  the  endothelial 
heart  is  distinct  and  forms  a  sac  by  itself,  inside  the 
iibro-miiscular  portion  of  tlie  cardiac  tube.  The  latter 
grows  inward,  finally  occupying  and  filling  the  inter- 
space. The  elongated,  spindle-shaped  cells  of  the  em- 
bi-yonic  muscular  tissue  of  the  heart  are  arranged  in 
bundles  running  in  different  directions.  Some  of  these 
btmdles  are  closely  packed  together  to  form  the  walls 
of  the  (liff'ei-ent  cavities,  while  others  are  more  or  less 
widely  se])arated  fi'oni  each  other  to  form  the  trabeculse- 
and  tendinous  cords.  l)eing  covered  and  invested  by  the 
endothelial  cells  as  the  outer  and  inner  sacs  of  the  prim- 
itive   heai-t     finallv    co;desce.       Before    this    coalescence 
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takes  place  the  space  between  the  mesenehymatoiis  and 
endothelial  portions  is  filled  by  a  gelatinous  layer 
through  which  the  network  of  mesenchymatous  fibers 
pushes  toward  the  center.  Thus,  particularly  in  the 
ventricles,  the  cavity  is  nearly  filled  with  a  sponge-like 
mass  of  muscular  trabeeulre^-.  The  endothelium  later 
becomes  depressed  between  these  bands  and  into  the 
interstices,  while  the  trabeculge  in  general  become  ar- 
ranged closer  to  the  compact  muscular  tissue  of  the 
wall  01  the  heart,  except  where  they  are  developed  into 
the  columnse  carnea?,  the  papillary  muscles  and  tha 
tendinous  cords.  A  mass  of  soft,  thick  tissue  forms  at 
the  auriculo-ventricular  orifice  in  the  region  of  the  sep- 
tum intermedium  and  connected  with  the  spongy  mass 
filling  the  ventricle  below.  The  soft,  thick  tissue  thins 
out  and  becomes  the  curtain  of  the  auriculo-vontricular 
valve,  and  at  its  free  margin  retains  its  connection  with 
the  muscular  and  fibrous  tissue  in  the  ventricle.  The 
latter  becomes  diftVrentiated  into  the  papillary  muscles 
and  the  normal  chordiu  tendina?.  The  chorda?  change 
from  muscular  to  fibrous  tissue  at  about  the  fifth 
month^^.  As  the  spongy  mass  of  the  trabecula?  becomes 
invested  with  the  endocardium  and  retreats  toward  the 
compact  muscular  wall  it  may  happen  that  occasionally 
some  band  or  bands  of  the  reticulated  structure  are  left 
stretched  across  the  cavity.  The  condition  is  somewhat 
analogous  to  that  in  tlie  heart  of  the  serpent,  where  the 
trabecula?  exist  all  over  ihe-  surface  of  both  ventricles 
and  even  form  the  imperfect  cribriform  septum-.  Some 
of  the  aberrant  cords  are  seen  by  the  naked  eye  to  be 
largely  muscular,  and  the  microscope  has  discovered 
muscle-fibers  in  many  others,  so  that  there  is  little  doubt 
of  their  origin  from  muscular  tissue^*.  Such  thin 
muscular  cords  removed  from  vascular  connection 
with  the  rest  of  the  heart-muscle,  and  stretched  in  the 
cavity,  may  easily  atrophy  and  become  fibrous.  The 
reticulated  masses  observed  bv  Cliiari  in  the  right  auri- 
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cle  can,  1  think,  be  explained  similarly  as  overgrown 
trabeculfe  wliicli  have  lost  their  muscular  character  and 
become  fibrous.  The  aberrant  cords  of  the  third  class 
which  were  seen  by  FeigF  and  Browicz^  to  run  from  the 
valve  of  the  foramen  ovale  to  be  attached  to  the  free 
margin  of  the  atrio-ventricular  valve,  I  think,  can  be 
explained  as  being  merely  exaggerations  of  those  over- 
growths of  the  valve  of  the  foramen  ovale  observed  by 
Turner^^  and  Fowler'-*.  The  development  of  the  fora- 
men ovale  in  man  is  still  somewhat  in  dispute  between 
the  followers  of  His  and  of  Born.  His  thought  that  the 
atrial  septum  arose  from  a  sickle-shaped  process  grow- 
ing from  above  and  behind^  and  another  growing  from 
in  front  and  below,  leaving  between  them  the  foramen 
ovale,  the  former  process  forming  the  limbus  of  Yieus- 
sens  and  the  latter  the  valve  of  the  foramen  ovale.  Born, 
studying  the  hearts  of  rabbits,  thought  that  the  atrial 
septum  grew  entirely  from  behind  and  above,  and  that 
the  foramen  ovale  arose  as  a  new  opening,  just  before 
the  atrial  septum  united  with  the  septum  ventriculorum 
below.  The  foramen  ovale  became  closed  after  birth  by 
the  limbus  of  Yieussens,  Avhich  had  grown  down  from 
above  and  behind  as  an  independent  sickle-shaped  pro- 
cess of  the  auricular  wall.  The  appearance  in  the  adult, 
in  whom  the  valve  of  the  foramen  ovale  is  a  distinct 
valve,  would,  in  my  mind,  point  to  the  truth  of  His' 
theory.  Also  the  occurrence  of  the  anomalies  described 
by  Fowler  and  Turner  are  best  explained  on  the  former 
hypothesis.  The  folding  in  of  the  valve  from  the  atrio- 
ventricuUir  septum  below  might  cause  also  irregular 
fohliugs  of  the  endocardium  in  the  neighborhood  of  the 
atrio-ventricular  valves  and  the  production  of  the  anoma- 
lous bands  running  from  tlie  edge  of  the  valve  of  the 
foramen  ovale  along  the  floor  of  the  auricle  towards 
the  mitral  curtains,  and  even  extending  upon  them, 
as  ill  the  exaggerated  examples  reported  by  Feigl  and 
Browiez.     There  is,  however,  still  so  nuu-h  that  is  vague 
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in  the  embiTology  of  the  septa  and  the  valves  of  the 
heart  that  further  investigation  is  needed  before  the 
final  word  is  said. 

It  is  obvious  that  the  only  variety  of  aberrant  tendi- 
nous cord  which  can  have  clinical  significance  is  the 
second,  viz.,  the  cord  extending  across  the  cavity  of  the 
chamber,  unless  indeed  those  of  the  third  class  might 
])ossibly  interfere  with  the  full  opening  of  the  mitral 
valve,  'j'he  only  reported  cases  are  the  former.  The 
apparent  cause  of  the  clinical  signs  which  may  be  ob- 
ser^'ed  when  a  diagnosis  is  made  during  life  is  the  vi])rat- 
ing  of  the  tense  thread  by  the  action  of  the  blood-stream. 
The  cords  so  diagnosticated  have  almost  always  been  in 
the  left  ventricle  and  stretched  across  its  upper  part.  In 
this  situation  only  could  the  blood-current  between 
aorta  and  ventricle  act  upon  them  so  as  to  cause  enough 
vibration  to  give  forth  the  characteristic  murmur.  This 
murmur  is  a  high-pitched  musical  note  exactly  re- 
sembling the  twanging  of  a  bow  or  fiddle-string. 
Huchard  expressed  the  conceit  that  the  blood-current 
plays  tlie  role  of  the  archer  in  vibrating  the  bowstring. 
In  most  of  the  cases  recorded  the  murmur  is  heard  best 
at  the  base  of  the  heart  or  over  the  xiphoid.  The  propa- 
gation of  the  sound  is  usually  upward  toward  the  neck. 
It  is  usually  systolic  in  time.  In  a  ease  of  Keynaud's, 
hoAvever^",  the  musical  sound  due  to  the  cord  accom- 
panied the  diastolic  souffle  of  a  coexistent  aortic  insuffi- 
ciency. Probably  in  this  case  the  tightened,  string  was 
set  in  vibration  by  the  recurrent  stream  through  the 
regurgitant  aortic  valve.  The  section  showed  a  cord 
running  across  the  upper  part  of  the  left  ventricle  from 
I  he  anterior  columna  carnea  to  the  ventricular  septum, 
thus  Iving  direcily  in  tlie  way  of  the  returning  blood 
from  the  aorta. 

.\t  a  meeting  of  the  New  York  Pathological  Society 
held  in  1892,  three  cases  were  reported  of  chordae  ten- 
dinea*  across  the  cavitv  of  the  left  ventricle,  wherein  dur- 
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ing  life  nuisical  murmurs  had  been  heard  at  the  base 
transmitted  into  the  vessels  of  the  neck,  and  in  one  also 
a  diastolic  murmur  heard  only  at  the  base*.  Huchard^ 
reports  three  cases  confirmed  by  autopsy  after  ante-mor- 
tem diagnosis  from  physical  signs.  These  signs  were 
musical  systolic  murmurs  and  vibratory  thrills.  In  one 
of  the  cases  there  was  coagulation  about  the  cord. 
Huchard  says  these  cords  are  usually  congenital,  but 
may  rarely  be  due  to  sclerous  atrophy  of  the  muscular 
trabeculag  and  they  always  occur  in  the  left  ventricle.  In 
the  last  statement  he  is  clearly  in  error,  for  others  be- 
sides myself  have  observed  such  bands  in  the  right  ven- 
tricle, and,  as  before  stated,  in  the  left  auricle.  Sir  Wil- 
liam Turner^°  mentions  two  hearts  with  fibrous  cords — 
moderator  bands,  he  calls  them — in  the  left  ventricle, 
and  in  one  of  these  cases  there  was  also  a  fleshy  moder- 
ator band  in  the  right  ventricle. 

In  most  of  the  cases  in  which  an  ante-mortem  diagno- 
sis was  made,  there  coexisted  some  valvular  lesion,  with 
more  or  less  marked  hypertrophy  and  dilatation  of  the 
left  ventricle.  There  is  often  a  distinct  vibratory  thrill 
to  be  felt  over  the  region  where  the  musical  murmur  is 
best  heard.  Whether  this  thrill  is  due  to  the  vibrating 
of  the  cord,  or  to  the  condition  of  dilatation  itself  is,  per- 
haps, questionable.  That  the  cardiac  hypertrophy  is 
essential  to  the  presence  of  the  musical  murmur  is 
evidenced  by  one  case  of  Huchard's^"  in  which  the  hy- 
pertro]5hy  existed  with  the  mttsical  murmur,  although 
the  sound  diminished  and  finally  disappeared  pari  passu 
with  the  advance  of  asthenia  of  the  heart. 

Hamerujk^^,  in  1843,  first  observed  that  musical 
licart-mtirmurs  might  arise  solely  from  the  chordae  ten- 
dinea\  Before  that  time  general  opinion  had  agreed 
with  Ltennee,  who  said  such  sounds  were  heard  only  in 
the  vessels  and  never  in  the  heart.  The  musical  murmur 
caused  1)v  al)orrant  r-or.ls  can  not  be  said  to  differ  much 
from  the  musical  luurnnii-  licnrd  in  some  cases  of  aortic 
11 
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stenosis,  osseous  or  calcareous  concretions  on  the  valve, 
or  l)y  rudimentary  supernumerary  valves^**.  Mayne-° 
reports  a  case  in  which  there  was  a  loud,  high-pitched 
musical  sound  heard  even  at  some  distance  from  the 
chest.  This  v/as  systolic  and  most  intense  at  the  apex. 
The  man  was  free  from  signs  of  other  cardiac  anomaly 
until  live  or  six  years  later,  when  he  came  under  ob- 
servation for  marked  symptoms  of  aortic  stenosis.  The 
autopsy,  two  years  afterwards,  showed  a  much  narrov/ed 
aortic  orifice  and  two  cords  crossing  the  left  ventricular 
cavity,  just  below  the  aortic  entrance.  These  were, 
doubtless,  set  in  vibration  by  the  direct  stream  from  ven- 
tricle to  aorta,  and  consequently,  the  characteristic  mu- 
sical bruit  was  heard  with  systole.  A  similar  case  was 
reported  in  1879  by  Verardini-^.  In  a  case  of  Engel's-^ 
the  murmur  was  prediastolic,  and  was  probably  caused 
by  the  regurgitant  stream  through  an  insufficient  aorta.. 
There  was  in  this  case  a  fine  string  of  fibrous  tissue 
across  the  aortic  orifice  and  attached  at  one  end  to  a 
pocket  of  the  aortic  valve.  Schroetter--  thinks  that  such 
a  cord  might  arise  in  consequence  of  endocarditis,  where 
one  end  of  a  nor)nal  tendinous  cord  might  become  torn 
away  and  be  attached  again  by  its  free  end  in  an  abnor- 
mal situation. 

Potain-*,  in  18TG,  observed  a  case  of  mitral  insuffi- 
ciency, with  its  characteristic  systolic  murmur  at  the 
apex,  and,  in  addition,  a  musical  murmur  at  the  base. 
A  cord  ran  from  the  anterior  mitral  curtain  to  the  ven- 
tricular wall,  just  below  the  aortic  orifice.  Demange-^ 
in  an  admirable  article  on  the  causes  of  musical  heart- 
sounds,  records  a  similar  condition  of  things  in  the  right 
ventricle.  A  woman  of  TO  had  chronic  emphysema  and 
other  conditions,  giving  rise  to  a  dilatation  of  the  cav- 
ities of  the  heart  and  a  consequent  relative  insufficiency 
of  the  tricuspid,  causing  a  slight  systolic  souffle  at  the 
point  of  the  sternum.  Also,  toward  the  base  of  the 
sternum  there  was  a  loud  musical  twang  hoard  with  the 
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systole.  The  autopsy  revealed,  among  other  conditions, 
a  tendinous  cord  across  the  right  ventricle  running  in 
front  of  the  tricuspid  valve  and  attached  to  the  opposite 
walls.  This  is  the  only  case  I  have  found  in  which 
clinical  signs  were  given  by  a  cord  in  any  other  cavity 
than  the  left  ventricle. 

Besides  adding  murmurs  to  obscure  the  cardiac 
sounds,  these  aberrant  tendinous  cords  of  the  second 
class  may  have  other  clinical  significance.  They  may 
serve  as  points  on  which  the  blood  may  clot^'^  or  possibly 
might  interfere  with  the  complete  opening  or  closing 
of  the  mitral  or  tricuspid  valve.  They  might  rupture 
wlien  diseased  in  the  same  way  that  the  normal  cords 
of  the  mitral  valve  sometimes  do.  Indeed  the  cords 
may  sometimes  have  a  beneficial  influence  in  prevent- 
ing undue  dilatation  of  the  ventricle. ^^,-. 

In  recapitulation  we  may  remember  that  the  aberrant 
tendinous  cords  of  the  lieart  may  be  divided  into  three 
main  classes:  First,  those  running  longitudinally  along 
the  wall ;  second,  those  running  across  the  chamber,  and, 
in  some  cases  in  which  they  are  situated  in  the  upper 
part  of  the  ventricle,  giving  rise  to  definite  clinical  symp- 
toms; and,  third,  that  rare  class  extending  from  auricle 
to  ventricle  and  not,  as  far  as  observed,  giving  rise  to 
ante-mortem  signs.  Since  some  of  the  hearts  which  I 
dissected  were  preserved  for  dissection  solely  because 
of  th(!ir  aljcrrant  cords,  I  have  no  right  to  make  deduc- 
tions as  to  frequency,  but  I  think  that  it  will  be  admitted 
that  these  cords  will  l^e  found  oftener  than  is  generally 
supposed  if  carefully  looked  for  in  an  unmutilated 
heart.  They  are  usually  congenital,  although  in  some 
cases  it  seems  probable  that  they  may  arise  from  sclerous 
degeneration  of  a  muscular  band  or  trabecula,  along 
with  a  general  fibrosis  of  the  cardiac  muscle.  Possibly 
some  few  may  arise  from  rnptiiro  of  a  normal  cord  and 
reimplantation  of  the  froe  end.  The  characteristic 
iminniirs    usually   occur    in    hearts    hypertrophied    and 
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dilated  from  coexisting  valvular  disease,  and  only  then 
when  the  cord  is  stretched  in  the  course  of  the  direct  or 
regurgitant  blood  current  which  sets  the  strain  in 
vibration. 

March  14.  1898. 

BIBLIOGRAPHY. 

1.  Quain's  Anatomy,  9th  ed.,  vol.  ii.  p.  846. 

2.  Macdonald  Brown:  Jour  Anat.  and  Phys.,  1889,  p.  250. 

3.  Huchard:  BuU.et  Mem.de  la  Soc.  m<:^d.,des  Hop.,  Paris,  No.9,  1892. 

4.  Stearns  and  Byron:  Epitome  of  Medicine.  N.  Y.,  Sept.,  1892. 

5.  Browicz:  Virchow's  Archiv,  Bd.  145,  Heft  3, 1896. 

6.  Bisiadecki :  Untersnch.  aus  dem  Path.  Inst.  Krakow,  1871. 

7.  Feigl:  Verh.  des  11.  Cong.  poln.  Aerzte  und  Chir.,  Lemberg,  1875. 

8.  Chiari:  Beitrage  zur  path.  Anat.  u   zur  allg.  Path.,  Bd.  xxi. 

9.  J.  K. Fowler:  Trans.  London  Path.  Soc,  1882,  p.  77. 

10.  Rolleston :  Proc.  Anat.  Soc.  Gr.  Brit,  and  Ire.,  1896,  p.  v. 

11.  W.  Griffith:  Ibid.,  p.  vi. 

12.  SchaefiFer:  Quain's  Anat.,  vol.  i  pt.  i  10th  ed.,  p.  145. 

13.  Minot:  Human  Embryology,  p.  534. 

14.  Oehl:  Mem.  della  acad.  delle  scienze,  Torino,  vol.  20. 

15.  Sir  Wm.  Turner:  Jour  Anat.  and  Phys.,  1895-6,  p.  568. 

16.  Surbled:  Thipe  de  Paris,  1879. 

17.  Huchard:  Rev.  de  m^d.,  Paris,  1893.  p.  113. 

18.  Hamerujk:  Med.  Jahrb  ,  Wien,  Bd.  xlix,  1843. 

19.  Banks:  Dublin  Hospital  Gazette,  tsee20). 

20.  Mayne:  Dublin.  J.  M.  S„  1870.  p.  496. 

21.  Hugo  Engel :  Philadelphia  Med.  Times,  March  8, 1884,  p.  415. 

22.  Schroetter:  Wiener  med.  Bhitt.,  No.  1,  1883  (see  21). 

23.  f.  Veradini:  Bull,  delle  Sc.  med.  Bologna,  1879,  p.  305. 

24.  Potain  :  Bull.  Soc.  Anat.  1876.  p.  244. 

25.  E.  Demange :  Bull.  Soc.  de  mC'd.  de  Nancy,  1878-80,  p.  21. 

26.  S.  West:  Tr.  London  Path.  Soc.  1882,  p.  75. 


FEN'ESTIIATIOX       OF      T  RE       PUEMOXAEY 

YALYES ;     RUDIMENTAEY     FOUETH 

YALVE  TO  SUPPLY  THE  DEFECT. 

T.  R.  CKOAVDER. 

This  heart  was  removed  from  a  man  o2  years  of  age, 
who  died  in  the  Presbyterian  Hospital,  February  38. 
He  had  an  acute  nephritis,  complicated  by  pleuritis  with 
effusion  and  compression  of  the  lung.  The  body  was 
well  developed,  symmetrical  and  well  nourished.  So  far 
as  could  be  ascertained  there  had  never  been  symptoms 
referable  to  disease  or  impaired  function  of  the  heart. 
During  his  last  illness  there  were  no  physical  signs  of 
anv  cardiac  lesion. 
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The  heart  is  of  about  iioi-mnl  size.  The  epieardium 
shows  no  changes.  The  aortic  and  pulmonary  valves 
were  competent  to  water.  The  right  ventricle  contained 
a  small  amount  of  clotted  blood:  the  left  was  empty. 
The  entire  endocardium  is  smooth.  The  mitral  and  tri- 
cuspid valves  are  negative.  One  of  the  aortic  cusps 
shows  a  slit-like  fenestriim  lying  parallel  to  its  free  mar- 
gin ;  they  are  otherwise  negative. 

There  are  four  pulmonary  cusps  instead  of  the  noi'uial 
three.  Three  of  these  are  of  equal  size  and  situated  nor- 
mally. The  fourth  is  of  about  half  the  \Wdth  of  each  of 
the  otlier  three.  It  is  situated  Ijetween  the  adjacent  at- 
tached margins  of  the  anterior  and  the  right  posterior 
cusps  and  lies  on  the  same  level  on  its  ventricular  side. 
The  two  cusps  lying  on  either  side  of  this  supernumerary 
valve  show  in  the  adjacent  half  of  each  large  fenestra. 
In  the  posterior  one  is  a  single  large  triangular  opening 
witli  its  base  toward  the  center  of  the  valve  and  its  apex 
at  the  angle.  This  opening  occupies  about  one-third  of 
the  right  half  of  the  valve.  A  long  slit-like  opening  lies 
parallel  and  close  to  the  free  margin  of  the  opposite  half. 
Tlie  right  half  of  the  anterior  valve  shows  an  opening 
corresponding  in  outline  and  size  to  that  in  the  right 
posterior  and  lies  exactly  opposite  to  it.  The  large  open- 
ing is  divided  into  five  smaller  ones  by  tine  fibrous 
strands :  and  surrounding  it  are  several  smaller  slit-like 
fenesti-a.  When  the  valves  are  brought  together,  as  in 
tlie  normal  closure,  it  is  seen  that  the  rudinu^ntary 
fourth  largely  closes  in  the  defects  in  the  other  two.  It 
is  iii)t  <n  long  IVom  its  attaclied  base  to  the  free  margin, 
thus  it  lies  on  a  lower  level  in  closure  than  the  others 
and  its  free  margin  fits  quite  accurately  to  the  sides  of 
the  triangular  openings  lying  closest  to  the  bases  of 
the  valves.  The  margin  of  this  fourth  valve  is  held  more 
accui-atcly  in  ])lace  by  two  long,  thin,  cylindrical,  fibrous 
strands  stretching  from  near  its  center  to  tiie  angles  of 
attachment  of  the  two  adjacent  valves. 

Man-li   l;;.   1801). 
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PKIMAKY  DIFFUSE  SMALL  CELLED  SAKCOMA 
OF  THE  PAPtlETAL  PERICARDIUM. 

J.    C.   WILLIAMS   AXD  A.   L.    MILLER. 

Malignant  growths  of  llio  pericardium  are  very  rare. 
A  study  of  the  avaihible  literature  ujjon  this  subject  sim- 
])ly  empliasizes  this  fact.  Bauer^  in  his  article  on  the 
pericardium  in  Ziemssen's  Encyclopedia  says :  "Carci- 
noma very  rarely  occurs  in  the  pericardial  sac,  and  when 
it  does,  it  is  as  an  extension  of  the  disease  from  neigh- 
boring parts,  particularly  from  the  mediastinum, 
sternum  or  esophagus  on  to  the  pericardium. 

"Much  more  rarely  do  v/e  find  nodules  on  the  pericar- 
dium secondary  to  acute  miliary  carcinoma  in  other 
serous  membranes. 

""Kohler  found  cancer  o\  the  pericardium  six  times  in 
DllS  autopsies;  liiinsljcrg  one  in  ITOO;  and  Willigk,  in 
-IIT  autopsies  on  patients  dying  of  cancer,  found  the 
pericardium  affected  seven  times. 

"When  the  new  gi'owlh  extends  to  the  pericardium 
from  neighboring  parts,  the  parietal  layer  shows,  as  a 
rule,  a  diffuse  infiltration  of  cancer,  or  else  the  mass 
grows  from  a  single  limited  spot  and  projects  in  nodules 
into  the  sac.  Associated  with  it,  there  is  almost  always 
a  fluid  effusion  into  the  cavity.  The  fluid  is  frequently 
hemorrhagic  in  character,  sometimes  purulent  and  ichor- 
ous, and  again  in  other  cases  it  has  more  the  ap])earanco 
of  serum,  etc." 

In  the  above  extract  carcinoma  only  is  spoken  of,  but, 
as  sarcoma  is  not  mentioned  at  all  in  connection  with 
the  pericardium,  it  may  be  inferred  that  all  malignant 
growths  of  this  structure  are  included  under  the  one 
term  carcinoma. 

Whittaker-,  in  the  Twentieth  Century  Practice  of 
Medicine,  includes  ihc  vrhole  subject  of  malignant 
growths  of  the  pericai'dium  undci'  tlic  one  heading  "can- 
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cer,"  and  says:  "'The  pericardium  is  an  infrequent  site 
of  malignant  disease.  Such  deposits  are  usually  metas- 
tatic. Primary  deposits  imply  affection  of  the  lymph 
glands  of  the  x)ericardium,  etc."' 

In  the  available  literature  upon  the  subject  the  writer 
has  found  recorded  the  following  cases : 

Haldane'^  in  1854  reported  a  case  of  "cancer  of  the 
pericardium""  in  which  small  cancerous  deposits  were 
found  upon  the  surface  of  the  left  ventricle  near  the 
base  of  the  heart  together  with  some  involvement  of  the 
parietal  layer  of  the  pericardium.  Xodules  were  also 
found  in  the  liver,  lungs,  spleen  and  kidneys. 

Kaulich*  in  1862  reported  a  case  of  "carcinoma  of 
the  pericardium  under  the  symptom  of  pericardial  ex- 
udate,"" in  which  both  layers  of  the  pericardium  were 
involved  in  a  dense  nodular  growth. 

Church^  in  1868  rejDorted  a  ease  of  "carcinoma  of  the 
pericardium,  anterior  mediastinum  and  the  lymphatic 
glands  of  the  thorax  and  abdomen,'"  in  which  the  parie- 
tal layer  of  the  pericardium  was  enormously  thickened 
by  a  diffuse  growth,  the  visceral  layer  having  but  a  few 
nodules  scattered  over  it. 

Xichols''  in  1869  reported  a  case  of  "malignant  disease 
of  the  pericardium  simulating  aortic  aneurysm,"  in 
which  the  parietal  layer  of  the  pericardium  was  very 
greatly  thickened,  being  about  three  inches  in  thickness 
over  the  base  of  the  heart,  and  varying  from  that  to  a 
very  slight  thickening  over  the  diaphragm.  The  vis- 
ceral layer  was  not  involved. 

Clay"  in  3  869  reported  a  case  of  "fibro-nucleated  or 
cancroid  growth  in  the  pericardium,"  in  which  the  par- 
ietal layer  of  the  pericardium  was  very  greatly  thickened, 
being  about  two  inches  thick  over  the  base  of  the  heart, 
and  varying  from  that  to  about  one-eighth  of  an  inch 
over  the  diaphragm.  The  visceral  layer  was  not  in-* 
volved. 

l?rf)adbent'*   in    188'^   reported   a   case  of  "malignant 
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disease  (sarcoma)  of  the  pericardium,"  in  which  the 
parietal  layer  of  the  pericardium  was  ver}-  much  thick- 
ened, being  about  one  and  one-half  inches  in  thickness 
over  the  base  of  the  heart,  and  varying  from  that  to 
about  one-third  of  an  inch  over  the  diaphragm.  The 
visceral  layer  was  quite  normal. 

Guarnieri®  in  1886  reported  a  case  of  "primary  endo- 
thelial cancer  of  the  pericardium"  (Un  caso  di  cancro 
endotheliale  primitivo  del  pericardio)  in  which  the 
visceral  layer  of  the  pericardium  was  almost  entirely 
covered  with  small  greyish- white  nodules  varying  in  size 
from  that  of  a  grain  of  millet  to  half  a  pea. 

The  structure  in  this  case  was  alveolar,  the  walls  of 
the  alveoli  being  made  up  of  a  rather  delicate  con- 
nective tissue,  the  alveolar  spaces  being  filled  with  com- 
paratively large  rounded  or  oval  cells  containing  large 
vesicular  nuclei. 

Hektoen^°  in  1893  reported  a  probable  case  of  prim- 
ary round-celled  sarcoma  of  the  pericardium  in  which 
the  neoplasm  was  found  upon  the  anterior  surface  of 
the  heart  near  the  base  and  was  made  up  of  a  mass  of 
small  round  cells  and  fibrous  stroma. 

Whittaker,  in  his  article  referred  to  above,  mentions 
a  case  of  "primary  endothelioma  in  the  lymphatics  of 
the  pericardium  reported  by  ^larchiafava,  a  case  of 
sarcoma  of  the  pericardium  and  bronchial  glands  re- 
ported by  Liborius,  and  two  cases  of  'primary  cancer 
of  tlie  pericardium'  cited  by  Bernheim  as  being  reported 
by  Foerster  and  Le  Beuf." 

Keferences  to  tbese  articles  are  not  given  in  the 
^'Index  Catalogue"'  of  tlie  library  of  the  sur- 
geon-general's office  at  Wasbington,  excepting  the  one 
by  Le  Beuf,  which  was  reported  in  188G;  the  writer 
has  been  unable  to  consult  the  original  articles  in  which 
these  cases  are  described. 

The  case  I  would  add  to  this  list  is  one  which  occurred 
in  the  practice  of  Dr.  \.   L.  Miller  of  Dixon.   111.,  who 
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furnished  the  clinical  liistor}',  and  made  the  post- 
mortem examination.  The  specimen  and  photographs 
of  the  neoplasm  were  sent  to  Professor  Hektoen  of  Knsh 
Medical  College.  The  writer  is  personally  indebted  to 
Professor  Hektoen  for  the  privilege  of  reporting  the 
case.  The  clinical  and  post-mortem  reports  as  supplied 
by  Dr.  Miller,  are  as  follows : 

The  patient,  Eddie  B.,  a  boy  about  1.3  years  of  age,  was 
brought  to  my  office  Dec.  29,  189G.     Family  history  as  follows: 

Parents  living  and  well.  (3f  the  two  children  born  to  them, 
the  other,  a  girl,  died  at  .the  age  of  2  years  and  6  months  after 
a  two  days'  illness.  Maternal  grandmother  died  at  the  age  of 
42  of  dyspepsia  (  ? )  after  an  illness  of  four  years'  duration. 
INIaternal  grandfather  died  at  the  age  of  70  of  carcinoma  of  the 
stomach,  revealed  by  post-mortem.  Paternal  grandfather  died 
at  the  age  of  75  of  carcinoma  of  the  stomach,  revealed  by  post- 
mortem.    One  aunt  died  of  carcinoma  of  the  breast. 

Personal  History. — The  boy  had  never  had  any  illness  ex- 
cept in  October,  1S9.5,  when  the  writer  attended  him  through 
an  attack  of  tonsillitis.  He  was  of  spare  build,  nervous  temper- 
ment,  weighing  64  pounds.  In  May,  1896,  he  began  to  com- 
plain of  being  tired  and  hungry;  he  was  always  tired  and  hun- 
gry. In  September,  1896^  his  parents  first  noticed  that  he  had 
choking  spells  in  his  sleep,  at  which  times  his  limbs  would 
twitch  and  jerk. 

When  first  seen  he  was  very  pale  and  emaciated.  There  was 
duJness  on  percussion  over  all  of  the  left  lung  except  a  small 
area  posteriorly.  Auscultation  gave  a  clear  respiratory  mur- 
mur over  a  space  about  two  inches  in  diameter  posteriorly, 
and  absence  of  respiratory  sounds  elsewhere.  The  right  lung 
was  normal.     He  had  a  short,  harsh,  unproductive  cough. 

I^espi ration  was  30,  pulse  120,  and  very  weak,  rliythm  irreg- 
ular. Xo  cardiac  nuirmurs.  The  ape.x  beat  was  seen  one  inch 
to  the  left  of  the  ensiform  cartilage.  The  force  of  the  beat  was 
much  increased,  the  impulse  could  be  plainlj*  seen  at  a  distance 
of  twent_y  feet.  At  this  time  the  temperature  was  normal. 
About  two  weeks  after  the  first  examination  he  was  taken  with 
pain  in  the  left  chest,  which  was  followed  by  an  elTusion  into 
the  pleural  cavity,  the  intercostal  spaces  bulging. 

Tile  temperature  was  102°  F.  at  this  time.  The  intercostal 
bulging  disapjicarcd  in  about  five  days,  but  the  bulging  of  the 
entire  left  chest  wall  was  progi'essive  from  this  time  on. 

Vqv  several  days  a  loud  spashing  noise  could  be  heard  at  a 
distance  of  three  oi-  four  fiet.  It  seemed  to  be  synchronous 
with  the  heart  beat. 

Thei-e  was  considerable  iiaiii  at  tiiiies  but  not  during  the  last 
five  weeks  of  lifi'.     During  this  latter,  period  the  a])ex  impul.se 
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could  not  be  detected.  From  the  first  there  was  a  marked 
depression  just  below  the  ribs  in  the  nipple  line  and  extending 
backwards.  This  depression  gradually  filled  in  and  became 
bulging  during  the  last  few  weeks,  at  which  time  the  hard 
tumor  could  be  readily  felt  by  pressing  the  fingers  up  under 
the  ribs.  The  appetite  was  good  to  the  last,  but  deglutition 
was  very  difficult.  Hot  food  gave  much  distress.  Dyspnea  was 
marked  and  progressive.  The  last  few  weeks  he  could  breathe 
only  in  one  position,  that  is,  leaning  forward  at  an  angle  of 
about  4.5  degrees  and  to  the  left  with  his  head  resting  upon 
a  low  table. 

General  dropsy  developed  during  the  last  few  weeks,  his 
cheeks,  owing  to  his  position,  hung  down  like  great  water  sacks. 

He  died  April  2,  1S!J7,  having  been  under  observation  three 
months.  Dr.  J.  B.  Snyder  of  Polo,  111.,  saw  him  in  consultation 
and  was  present  at  the  post-mortem  examination.  The  post- 
mortem findings  were  as  follows: 

The  left  chest  bulged  forward  an  inch  and  a  half  more  than 
the  right.  Examination  showed  a  large  tumor  developed  uni- 
formly over  the  pericardiiun  and  adherent  to  the  chest  walls 
anteriorh'  and  to  the  diaphragm  below.  The  left  lung  was 
solidly  compressed  and  there  was  almost  no  room  left  for  ex- 
pansion of  the  right  lung,  the  tumor  filling  almost  the  whole 
of  the  chest  cavity.    No  glandular  enlargements  were  found. 

The  weight  of  the  tumor  with  the  lungs  attached  was  0^4 
pounds.  On  incising  the  growth  the  heart  was  found  free  in 
the  pericardial  cavity. 

Macroscopic  appearance  of  the  growth. — The  neo- 
plasm is  a  large,  irregularly  rounded,  lobulated  mass  of 
a  yellowish  white  color,  of  a  fairly  hard  consistency, 
but  it  tears  apart  very  easily.  The  anterior  surface  is 
rather  flat  and  has  the  appearance  of  having  been  firmly 
attached  to  the  under  surface  of  the  sternum  and  costal 
cartilages.  The  under  surface  is  firml}^  attached  to 
and  involves  the  diaphragm.  The  sides  show  a  distinctly 
lobulated  appearance,  the  right  side  especially  showing 
several  large  lobes  separated  by  deep  fissures,  the  free 
surface  of  the  lobes  being  quite  smooth. 

The  upper  surface  is  rather  irregular  in  outliih'  and 
shows  in  front  the  remains  of  adhesions  and  the  cut 
ends  of  the  innominate  artery,  tlie  left  common  carotid 
and  the  left  subclavian  arteries,  the  innominate  veins 
aiul  just  l)ack  of  tliose  is  the  cut  end  of  the  esophagus 
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on  either  side  of  which  are  smooth  tumor  areas,  still 
i'arther  out  and  posteriorly  are  seen  the  apices  of  both 
lungs  which  are  separate  from  the  neoplasm  at  this 
point,  hut  show  some  white  areas  in  their  substance  in- 
dicating the  invasion  of  the  lung  tissue  by  the  growth. 
The  posterior  surface  may,  for  convenience  of  descrip- 
tion, be  divided  into  three  zones,  a  left,  a  middle  and  a 
right. 

The  left  zone  shows  above  and  to  the  outer  side  the 
posterior  surface  of  the  upper  lobe  of  the  left  lung,  the 
upper  two-thirds  of  which  looks  normal  with  the  excep- 
tion of  small  whitish  areas  scattered  here  and  there, 
the  lower  third  is  changed  to  a  firm  whitish  mass.  To 
the  inner  side  and  below  is  seen  the  inner  upper  part  of 
the  fissure  filled  with  a  firm  white  mass  of  tumor  tissue. 
The  inner  upper  portion  of  the  lower  lobe  is  fairly  free 
from  the  growth,  but  the  lower  portion  is  involved  in 
quite  a  large  mass  of  tumor  tissue. 

The  middle  zone,  the  space  between  the  lungs,  shows 
two  ridges  of  tumor  tissue  extending  from  above  down- 
ward and  separated  by  a  furrow  or  depression  in  the 
depths  of  which  are  seen  the  esophagus  and  the  descend- 
ing aorta  which  are  nearly  surrounded  by  but  are  not 
involved  in  the  growth;  no  enlarged  glands  can  be  seen 
in  this  area. 

The  right  zone  shows  practically  nothing  but  the  pos- 
terior surface  of  the  right  lung  which  looks  nearly  nor- 
mal with  the  exception  of  the  inner  portion  of  the  prin- 
cipal fissure  where  some  small  areas  of  tumor  tissue  can 
he  seen. 

The  dimensions  of  the  growth  are  as  follows : 

The  vertical  antero-posterior  circtimference,  48  cm. 
the  transverse  circumference'  at  its  widest  portion,  in- 
cluding both  lungs,  44  cm.  The  weight  of  the  neo- 
])lasm  with  heart  and  lungs,  is  614  pounds. 

On  incising  the  neoplasm  from  above  dowinvard  in 
the  iiicdi.ii)   line  ill   front  there  was  disclosed   to  view  a 
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cavity,  and  l^'ing  within  this  cavity  was  the  heart  free 
and  practically  normal  in  ai^pearanee. 

The  cavity  is  lined  by  a  membrane  which  is  somewhat 
nodulated,  none  of  the  nodules  being  larger  than  half 
a  pea,  and  has  lost  the  smooth  glistening  appearance 
of  the  normal  pericardium  excepting  in  a  small  triangu- 
lar area  just  posterior  to  the  heart  where  the  appearance 
is  quite  normal.  The  pericardial  cavity  measures  from 
above  dowmw^ard,  11  cm.,  from  side  to  side  at  the  wddest 
part,  11  cm.,  from  Ijefore  backward  at  the  widest  part 
above,  4  cm. 

The  heart  appears  quite  normal,  slightly  smaller  per- 
haps than  it  should  be,  covered  by  an  apparently  normal 
pericardial  membrane. 

The  coronary  arteries  are  normal.  Xear  the  begin- 
ning of  the  aorta  at  its  left  anterior  side  is  a  patch  about 
1  em.  by  3  cm.  in  size,  wdiere  the  heart  wall  had  ap- 
jiarently  become  adherent  to  the  parietal  pericardium. 
The  endocardium  presented  nothing  abnormal.  The 
thickening  of  the  pericardium  in  this  case  is  quite  enor- 
mous, varying  from  6V2  em.  in  front  just  opposite  the 
base  of  the  heart  to  about  1  cm.  over  the  diaphragm. 

At  the  bottom  of  one  of  the  fissures  on  the  right  side, 
near  the  root  of  the  lung,  is  an  area  in  which  the  peri- 
cardial membrane  is  thickened  very  little  if  any. 

Dissection  at  the  root  of  both  lungs  shows  the  peri- 
bronchial lymph  glands  to  be  somewhat  enlarged,  but 
not  greatly,  the  largest  one  found  being  not  larger  tlian 
a  lima  bean. 

Microscopic  findings. —  The  neoplasm,  as  revealed  by 
sections  taken  from  different  portions  of  it,  is  composed 
of  a  .mass  of  cells  and  a  very  scanty  amount  of  fibro- 
elastie  intercellular  substance.  The  cells  which  make 
up  almost  the  whole  of  the  growth,  are  massed  together 
with  no  regularity  of  arrangement.  They  are  small, 
round,  comparatively  uniform  in  size  and  contain  nu- 
clei wiiieh  nearlv  fill  tb.o  cell   l)odv.     A  studv  <d'  tiiesc 
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nuclei  reveals  a  difference  in  reaction  to  stain  whicii  is 
probably  cine  to  a  difference  in  the  stage  of  the  develop- 
ment of  the  cell. 

There  seem  to  be  two  distinct  types  of  cell  vi'ith  ap- 
parently several  grades  between.  One  type  contains  a 
smaller,  round  nucleus  taking  a  deep  uniform  stain. 
The  other  type  contains  a  nucleus  which  is  slightly 
larger,  irregularly  oval  in  shape,  takes  a  faint  stain  and 
is  quite  granular  in  structure.  Between  these  two  ex- 
tremes are  cells,  some  resembling  one  type  and  some  the 
other,  and  look  like  cells  that  are  in  the  transition  stage. 
The  intercellular  substance  is  fibro-elastic  in  structure, 
containing  a  very  few  elongated  thread-like  nuclei.  The 
amount  varies  greatly  in  different  portions  of  the  neo- 
plasm. On  the  whole  it  is  very  scanty.  Here  and  there  are 
heavy  dashes  of  this  structure  looking  like  narrow 
bands  running  through  the  neoplasm,  and  from  these 
bands  can  be  seen,  in  ])laces,  the  fine  fibrillar  processes 
running  out  and  forming  Ihe  fine  meshwork  which  sup- 
ports the  tumor  cells. 

The  blood-vessels  are  very  small,  not  mnnerous,  and 
the  great  majority  of  them  have  distinct  endothelial 
walls.  The  pericardial  surface  of  the  growth  shows 
a  layer  about  1  mm.  in  thickness,  which  differs  from  the 
remainder  of  the  growth  in  that  there  is  a  far  greater 
amount  of  the  fibro-elastic  structure  present,  the  fibers 
of  which  run  parallel  with  the  free  surface.  In  be- 
tweoi  tlie  fibers  are  rows  and  groups  of  the  round  tumor 
cells,  running  parallel  Avith  and  infiltrating  out  to  the 
free  surface.  Thv  normal  endothelium  of  tlie  pericardi- 
um can  not  be  made  out. 

.\  section  through  the  wall  of  the  left  ventricle  shows 
no  nuwkcd  change  in  the  inyocardium.  the  cpicaiVlium 
being  also  practically  normal,  except  in  its  lower 
lymphatic  layer  where  here  and  there  a  few  small  round 
(•ells  are  seen. 

The  endocardium  shows  no  chan<;"e  in  sirucinre. 
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A  section  through  the  wall  of  the  aorta  just  above 
the  valves  shows  the  aortic  wall  to  be  practically  un- 
changed, but  surrounded  by  tumor  tissue;  the  same 
holds  true  of  the  wall  of  the  pulmonary  artery. 

A  section  through  the  wall  of  tlie  right  bronchus  near 
the  root  of  the  lung  shows  the  entire  wall,  except  the 
plates  of  cartilage,  to  bo  invaded  by  the  round  cell 
growth;  in  fact,  the  wall  is  almost  entirely  made  up 
of  tumor  tissue ;  here  and  there  on  the  inner  surface  can 
be  seen  some  of  the  normal  columnar  ciliated  epithel- 
ium still  remaining  and  also  underneath  this  a  few  of 
the  mucous  glands  imbedded  in  the  tumor  tissue;  sec- 
tions through  several  of  the  slightly  enlarged  peribron- 
chial lymph  glands  show  the  gland  outline  to  be  fairly 
well  preserved,  the  capsule  still  showing  as  a  very  thin 
but  traceable  layer  of  connective  tissue.  Within  this 
capsule  the  structure  is  almost  identical  with  that  of  the 
primary  neoplasm  :  here  and  there  near  the  periphery 
are  a  few  snuill  round  areas  of  denser  aggregations  of 
lound  cells  but  all  resemblance  to  the  normal  structure 
and  arrangement  of  the  lymph  gland  is  lost. 

A  section  through  the  diaphragm  shows  a  layer  of 
tumor  tissue  upon  its  upper  pericardial  surface.  Pass- 
ing down  to  the  musculature  of  the  diaphragm  we  find 
the  small  tumor  cell  invading  the  muscle  tissue,  passing 
in  between  the  bundles  of  fibers  and  infiltrating  in 
among  the  individual  fibers  themselves,  compressing 
them  and  in  some  places  entirely  replacing  them. 

The  gi-owth  passes  through  the  musculature  and 
forms  a  distinct  layer  upon  the  peritoneal  side.  A  study 
of  the  peritoneum  at  this  point  reveals  its  endothelium 
to  be  intact. 

RemarJcs. — As  to  the  nature  of  this  neoplasm  there 
can  be  no  doubt  that  it  is  a  small  round-celled  sarcoma. 
The  question  of  greatest  interest  is  where  did  it  orig- 
inate ?  Unfortunately  in  this  ease  it  is  impossible  to  de- 
termine accurately  the  exact  point  of  origin. 
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In  view  of  the  following  facts:  1.  The  enormous  uni- 
form thickening  of  the  pericardium.  2.  The  freedom 
of  the  pericardium  from  invasion.  3.  The  very  slight 
enlargement  of  the  peribronchial  and  mediastinal 
glands.  4.  The  statement  in  the  post-mortem  report 
that  "no  glandular  enlargements  were  found  elsewhere; 
it  seems  to  the  writer  reasonable  and  fair  to  assume  at 
least  the  very  great  iirobability  of  its  having  originated 
in  the  pericardium  itself  in  its  lymphatic  layer.  A  re- 
view of  these  reported  eases  reveals  two  distinct  types  of 
involvement  of  the  pericardium  by  these  growths,  one 
occurring  as  a  diffuse,  uniform  and  often  enormous 
thickening  of  the  parietal  layer,  and  the  other  occcurring 
as  a  discrete,  nodular  growth  upon  the  visceral  portion. 

It  is  of  a  great  deal  of  clinical  interest  in  regard  to 
these  obscure  and  rare  cases  to  note  that  in  every  one 
of  the  reported  instances  where  a  clinical  history  was 
obtainable  one  of  the  earliest  and  most  pronounced 
symptoms  was  dyspneic  attacks,  severe  and  urgent, 
which  would  continue  with  greater  or  less  severity  and 
urgency  throughout  the  course  of  the  disease. 

February  13,  1S99. 
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IXFECTIOX  WITH  THE  STREPTOCOCCUS 
PYOGEXES. 

REPORT  OF  A  CASE  IX'^   WHICH   THERE  OCCURRED  A  STEN- 
OSIS or  THE  PULilOX'^AET  COX'US,  AX  AX'EURTSM   OF 
THE   RIGHT    VEX'TRICULAR   WALL,    HEALED   AX'^D 
MORE    RECEX'T    METASTATIC    ABSCESSES    IX' 
THE   LUX'GS   AXD   FOCAL   X'ECROSES   IX' 
THE       REX'AL       GLOMERULI. 

A.   C.   COTTOX  AX'D   E.  R.   LE  COUX'T. 

Clinical  History.  Abstmct. — E.  L..  male,  age  11  years  9 
months.  At  the  age  of  four  months,  according  to  the  state- 
ment of  his  mother,  he  had  pneumonia,  and  this  was  followed  by 
diphtheria,  mumps,  measles,  whooping-cough,  typhoid  fever  and 
scarlatina.  He  was  continuously  ill  until  three  and  one-half 
years  of  age;  he  walked  at  4.  This  was  followed  by  two  years 
of  health :  he  then  had  an  attack  of  severe  and  obstinate  expis- 
taxis,  for  which  plugging  of  the  nostrils  was  necessary.  Epis- 
taxis  recurred  frequently.  Me  first  came  under  observa- 
tion Aug.  2,  1S9S,  and  for  two  months  had  suffered  from 
dyspnea  and  gradual  loss  of  strength. 

Examination  >liowed  the  following:  Emaciation:  pallor  of 
skin  and  mucous  membrane:  skin  dry  and  scaling:  petechia  on 
the  legs;  tips  of  fingers  slightly  clubbed:  edema  of  face  and 
feet:  tongue  coated:  diminished  resonance  over  .the  apex  of  the 
right  lung:  a  marked  systolic  thrill  over  the  apex  of  the  heart; 
pulsation  of  the  lower  part  of  the  sternum  and  epigastiium; 
the  systolic  thrill  felt  in  greatest  intensity  in  second  left  inter- 
space; right  border  of  cardiac  dulness  is  two  fingers  breadth 
beyond  right  border  of  the  sternum :  a  harsh  systolic  murmur 
heard  all  over  the  chest,  loudest  in  the  second  left  interspace  at 
which  point  the  second  sound  of  the  heart  is  not  distinguish- 
able; epigastric  region  bulging:  liver  extends  the  breadth  of 
three  fingers  below  the  costal  arch :  spleen  palpable. 

For  the  following  two  weeks  he  had  constantly" a  temperature 
slightly  above  the  normal  and  developed  a  harsh  dry  cough. 

Augu.st  11):  Temperature  104. .>.  pulse  110,  respirations  38; 
fine  rAles  over  both  lungs. 

August  23:  Temiierature  104.1!:  frictiim  sounds  over  the 
right  lung. 

The  siiutum  was  examined  during  September  and  October 
for  tubercle  bacilli :  result  negative. 

Examination  of  the  blood  September  7  showed  hemoglobin 
40  per  cent. :  red  blood  corpuscles  2,040.000.  white  blood  cor- 
pu.sdes  12.300. 

October   1.  albumen  a))peaic(l   in   the  urine  and   it    increased 
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ill  amount  dailj*.  October  5,  two  molars  were  extracted  for 
alveolar  absces&es,  and  there  occurred  a  suppuration  of  the 
alveolar  process  on  the  left  side  of  the  upper  jaw  which  ex- 
tended so  that  by  October  19  it  reached  nearly  to  the  median 
line  and  backward  to  the  soft  palate.  The  left  side  of  the  face 
became  greatly  swollen  and  the  left  eye  closed:  the  breath  was 
foul.  On  October  21  the  suppurative  and  gangrenous  inflam- 
mation had  extended  across  the  median  line  and  pus  was  dis- 
charged from  the  left  nostril  and  left  auditory  meatus.  The 
neck  was  edematous  and  the  cervical  glands  enlarged.  On  the 
following  day  suppuration  was  manifest  in  the  left  orbital  cav- 
ity.   Death  took  place  on  the  24th. 

The  clinical  diagnosis  was  infective  endocarditis. 

yecropsy:  Anatomic  Diagnosis. — Stenosis  of  the  pulmonary 
conus:  malformation  of  the  pulmonary  valve  (2  cusps)  ; 
aneurism  of  the  right  ventrical  wall :  acute  mural  endocarditis: 
defective  (perforate)  ventricular  septum;  fibrinous  pleuritis; 
old  healed  and  recent  metastatic  abscesses  of  both  lungs ; 
cloudy  swelling  of  the  liver  and  kidneys:  chronic  splenitis; 
acute  perisplenitis:  general  anemia;  anasarca,  hydrothorax, 
hydropericardium  and  ascites ;  jjanophthalmitis  of  the  left  eye. 

The  body  is  very  pale,  with  a  greenish  discoloration  of  the 
lower  part  of  the  abdomen.  A  puncture  (post-mortem)  wound 
is  present  one  inch  to  the  left  of  the  navel.  The  palms  of  the 
hands  are  edematous.  The  lids  of  the  left  eye  are  matted  to- 
gether b}'  a  sticky  secretion,  and  there  is  a  marked  exophthal- 
amos  of  this  eye.  The  subcutaneous  fat  exposed  by  the  median 
incision  is  scanty  and  edematous.  The  diaphragm  extends 
upward  on  the  right  side  to  the  fifth  rib,  and  on  the  left  side  to 
the  fifth  interspace.  The  bladder  is  distended  with  clear  urine. 
The  peritoneal  cavity  contains  a  considerable  quantity  ( from 
two  to  three  pints)  of  a  clear  fluid.  Adhesions  which  are 
easil}^  broken  occur  about  the  spleen.  The  pleural  caviLies  are 
each  about  one-half  filled  with  a  clear  lluid.  The  gall-bladder 
is  distended  with  thick  dark  bile;  its  mucous  membrane  is 
edematous,  and  its  cavity  is  uninterrupted.  The  sigmoid 
llexiire  reaches  as  a  distended  coil  upward  and  to  the  right,  to  a 
])oint  opposite  the  navel.  The  ureter  on  the  right  side  is 
dilated  to  the  size  of  a  lead-pencil,  the  walls  being  thin.  The 
back  of  the  tongue  is  of  a  grayish  black  color.  The  tonsils  are 
both  atrophic  and  pigmented,  being  of  a  slaty  blue  color.  The 
musculature  of  the  tongue  is  dry  and  pale.  The  esophageal 
luucosa  i^  yellowish  and  smooth.  The  larynx  and  trachea 
])()ssess  linings  covered  with  a  frothy,  greenish  mucus.  The 
])ericardial  cavity  contains  a  quantity  of  clear,  opalescent 
lluid. 

Tile  heart  measures  10  cm.  across  the  base,  i)..}  cm.  from 
the  base  to  the  apex,  and  5  cm.  in  thickness.  It  weighs  170  g. 
T>nth    tlie    mitral    and    tricuspid    valves     admit     three     finger 
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tips.  The  aortic  and  pulnioiiaiy  valves  appear  competent  to 
the  water  test.  The  mitral  cusps  exhibit  no  changes,  lue  pos- 
terior cusp  of  the  tricuspid  valve  is  thickened  along  its  free 
margin.  There  are  no  changes  about  the  aortic  valves,  except 
that  all  three  cusps  show  slight  fenestration  of  the  margins. 
Below  the  aortic  valves,  in  front  and  above  the  interventricular 
septum,  is  a  pouch  which  easily  contains  the  bulbous  tip  of  a 
finger,  and  is  from  twelve  to  fourteen  millimeters  in  diameter. 
At  the  bottom  of  this  pouch  is  a  small  hole,  two  millimeters 
in  diameter,  through  which  a  probe  can  be  passed  into  .the  right 
ventricle,  where  it  emerges  just  below  the  stenosis  in  the  conus, 
and  just  below  the  tricuspid  valve.  This  pouch  lies  in  the 
"vmprotected  space.'  The  endocardium  on  the  septum  below 
the  pouch  (left  ventricle)  is  thickened  and  of  a  whitish  color. 
The  left  ventricle  measures  6.5  cm.  long;  the  wall  averages 
12  m.m.  The  right  ventricle  shows  near  its  upper  left-hand 
corner,  just  below  the  pulmonary  valve,  a  stenosis  of  the  conus. 
The  opening  measures  !)  m.m.  in  diameter  and  approximately 
2.5  cm.  in  circumference.  This  stenosis  is  14  m.m.  below  the 
pulmonary  cusps,  of  which  there  are  but  two.  Below  these 
cusps  and  between  the  pulmonary  valves  and  the  point  of 
stenosis  in  the  conus.  is  a  cavity  extending  outward  in  the  heart 
wall.  It  extends  for  a  distance  of  3.5  to  3.8  cm.  forward  and 
to  the  right  in  the  wall  of  the  right  ventricle.  With  the  heart 
unopened  it  lies  in  front  of  the  large  vessels.  Its  walls  are  thin, 
covered  with  a  wliitish,  smooth  lining.  It  is  crossed  by  numer- 
ous bands  of  myocardium  which  resemble  the  trabecuhe  of  the 
ventricular  walls.  Among  these  irabeculae  is  a  quantity  of 
whitish  and  yellowish  giay.  clotted  l)lood,  somewhat  adherent 
in  places,  and  which  in  some  spots  leaves  a  rough  surface  when 
it  is  removed.  The  wall  of  this  aneurismal  sac  at  its  thinnest 
point  measures  2  m.m.  The  rigbt  ventricle  measures  (i.5  cm.  in 
length  and  averages  from  12  to  14  m.m.  in  thickness.  The 
fornmen  ovale  i;-;  closed.  The  right  auricle  is  dilated  and  its 
walls  appear  thickened.  No  signs  of  a  ductus  Botalli  were 
found,  nor  any  changes  in  Die  j)ericardium  nor  in  tiic  coiomuy 
vessels. 

Left  Lung. — Over  the  lower  lobe  is  a  delicate,  librinous  exu- 
date. At  the  margin  of  tins  lobe,  below  and  laterally  is  an  area 
of  consolidation,  which  on  section  shows  a  cavity  filled  with 
grayish-yellow  pus.  There  are  also  areas  of  consolidation, 
minute  and  buckshot  sized,  which  contain  a  dry,  yellowish, 
granular  material.  There  are  no  changes  in  the  surrounding 
lung  tissue,  aside  from  a  wall  formation.  At  the  ui)))er  ])art 
of  this  lobe,  there  is  an  area  of  consolidation  somewhat  wedge- 
shaped,  and  reddish  on  section,  which  shows  at  the  bottom  a 
thrombosed  vessel.  The  thrombus  is  occluding  and  grayish 
yellow  in  color,  and  is  adherent.  In  the  aj)ex  of  this  lung  is  an 
old  cavitv,  the  size  of  a  walnut,  containing  gas  or  air.  which 
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collapses  on  pressure.  It  is  provided  with  a  definite,  fibrinous 
wall,  a  somewhat  trabeeulated  cavity;  there  are  no  changes  in 
the  surrounding  lung  tissue.  Also  in  the  upper  lobe,  there  are 
some  nodules,  similar  to  those  in  the  lower  lobe. 

Tbe  right  lung  possesses  a  fibrinous  exudate  externally,  sim- 
ilar to  that  on  the  left  lung.  In  the  lower  border  of  the  right 
lower  lobe  is  an  old  cavity  with  smooth  walls.  It  is  empty. 
There  are  no  changes  in  the  surrounding  lung  tissue.  The  mid- 
dle lobe  shows  no  changes.  The  upper  lobe,  in  the  apex  possesses 
a  cavity,  similar  to,  but  smaller  than  that  in  the  left  upper  lobe. 
Deeper  in  the  right  upper  lobe  is  a  similar,  but  larger  cavity. 
Both  lungs  float,  both  are  pinkish  in  color  and  crepitation  is 
fair.  The  glands  at  the  roots  of  the  lungs  are  enlarged,  and 
dark  red  in  color:  they  show  no  caseous  areas,  and  only  sliglit 
blackening  by  coal  pigment. 

The  liver  measures  •21..'5xl.')xllx.5  cm.  and  weighs  O-IO  g. 
On  section  it  presents  a  mottled  appearance,  with  rather  gross, 
yellowish  areas.  It  is  soft  and  the  lobular  markings  are  dis- 
tinct. 

The  spleen  is  15.8  c.  m.  long  and  8  cm.  wide,  and  4.5  cm. 
thick.  There  are  fibrous  tags  on  .the  capsule.  On  section  it  is 
soft.  The  malphigian  bodies,  which  are  very  numerous,  are 
large  and  whitish  in  appearance.     Weight  290  g. 

The  kidneys  are  equal  in  size,  weighing  together  315  g.  and 
measuring  11.5x6.5:x:4.5  cm.  The  left  kidney  is  practically 
bloodless.  The  fat  of  the  pelves  is  edematous.  The  capsules  are 
easily  removed.  The  cortex  of  the  left  kidney  is  pale  and  of 
a  glossy  appearance.  The  cortical  markings  are  quite  distinct. 
The  glomeruli  project  as  pale  bodies. 

The  bladder  has  a  pale  mucosa;  a  fibrous  nodule,  12  m.m. 
long,  occur.s  at  its  apex.  It  is  firm  and  whitish  on  section. 
No  changes  are  presented  about  the  prostate  gland,  nor  the 
seminal  vesicles. 

The  intestines,  pancreas  and  other  viscera  show  no  gross 
changes.  Examination  of  the  brain  and  the  left  eye  was  not 
allowed. 

AKSTRACT. 

]ficroscoj)ic  Exmnination. — The  interesting  changes  cente*- 
in  the  lungs  and  kidne\'s.  One  of  the  small  areas  of  consolida- 
tion from  the  left  lung  has  undergone  a  marked  necrosis  in 
which  all  signs  of  alveolation  have  disappeared.  This  necrosis 
is  irregular  in  outline  and  appears  to  have  taken  place  in 
patches  which  have  fused.  In  this  necrotic  tissue  are  medium 
sized  blood-vessels  which  are  completely  filled  with  thrombi. 
The  lung  tissue  around  is  consolidated  by  fibriHated  cells  and 
leucocytes  which  fill  the  alveoli.  riie  firm  fibrous  walls  of 
these  cavities  wore  examined  ;ind  all  showed  essentially  the 
sanve  features.  The  wall  is  made  up  of  fibrous  tissue  which 
.stain-;  iiiaiiilv  with  eo>in,  the  cells  in  the  wall  are  fibrillated  and 
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possess  undulating-  ends:  there  are  also  some  cells  with  oval 
nuclei  and  some  granules  of  blood  pigment.  The  alveoli  in 
the  immediate  vicinity  are  quite  crowded  with  small  oval  or 
I'ound  cells  and  red  blood  corpuscles.  The  spleen  shows  a 
superficial  necrosis  which  includes  the  capsule  and  a  narrow 
zone  just  beneath  it.  In  this  necrotic  tissue  there  is  considerable 
fibrin.  The  spleen  corpuseules  contain  a  large  number  of  red 
blood  cells,  and  in  a  few  cells  of  the  corpuscles  proper  the 
nuclear  staining  is  deficient.  In  the  kidney  very  striking 
changes  are  present  in  i\^e  glomeruli:  the  nuclei  present  far 
exceed  the  normal  in  number,  most  of  them  are  small  and  oval, 
and  it  is  difficult  to  outline  the  cell  bodies;  almost  without 
exception  the  glomeruli  contain  numerous  cells  which  are  very 
much  fibrillated  and  drawn  out  into  narow  necked  projections. 
In  addition  to  these  features  many  glomeruli  contain  areaa 
which  aie  reddish  from  the  eosin  staining,  and  in  such  areas 
the  nuclei  are  few  and  extremely  distorted,  such  eosin  staining 
areas  occupy  but  a  &ni:ill  portion  of  the  glomerulus  and  are 
usually  at  the  periphery,  they  arc  crescent  shaped  and  some- 
times so  closely  fused  to  Bowman's  capsule  that  it  is  difficult 
to  say  whether  they  are  due  to  changes  which  have  taken  place 
in  a  mass  of  cells  which  accumulated  between  ,the  glomerulus 
and  its  capsule  or  to  changes  in  a  portion  of  the  glomerulus 
itself.  Weigert's  fibrin  stain  does  not  reveal  any  fibrin  in  these 
areas  nor  can  bacteria  be  foimd  by  Gram's  staining  or  other 
methods.  Sections  of  the  thyroid,  adrenals,  intestines,  pancreas 
and  heart  muscle  show  no  important  changes.  The  liver  con- 
tains "lymphoid  nodules:"'  the  nuclei  of  the  liver  cells  do  not 
react  unifoimly  to  nuclear  dyes,  some  staining  much  more 
darkly  than  others.  A  great  variety  of  leucocj'.tes  (?)  are 
present  in  the  capillaries — for  the  main  part  mono-nuclear,  and 
e.xhibiting  the  changes  of  nuclear  death. 

Bacteriologic  Examination. — The  streptococcus  pyogenes  was 
recovered  from  the  lungs  and  the  vegetations  and  adherent 
clots  in  and  about  the  aneurysm  of  the  heart  wall.  The  colon 
bacillus  and  two  micrococci  which  could  )iot  be  identified  were 
also  obtained  from  the  lungs. 

November  14.  1808. 

niscussioN. 

Dr.  Hektoen — The  subject  of  endocarditis  has  recently  l)een 
thoroughly  studied  by  Harbitz  of  Christiania.  This  author 
distinguishes   between   two   groups   of   infectious   endocarditis: 

1.  the  endocarditis  which  is  but  a  link  in  the  pyemic  process, 
the  endocardial  lesions  being  pronouncedly  ulcerative,  the 
embolic  infarcts  suppurating,  and  the  clinical  course  rapid; 
the  cases  of  this  sort  are  commonly  caused  by  staphyloccoci. 

2.  a  more  chronic  endorcarditis,  of  insidious  onset  and  slow 
progress,  the  endocardial  changes  being  less  destructive,  the 
vegetations  composed  partly  of  thrombosis  material  and  recent 
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connective  tissue,  and  ilie  rosultin,!i'  infarcts  generalh'  not  tli»» 
seat  of  suppuration ;  these  cases  are  oftenest  caused  by  tlie 
streptococcus  and  pneiunoeoccus.  It  seeins  to  me  that  the  case 
described  by  Drs.  Cotton  and  Le  Count  belongs  to  the  second 
ratlicr  than  to  the  first  group.  Harbitz  found  itliat,  in  the  sec- 
ond group,  the  bacteria  are  generally  found  often  in  huge 
nu)i'.l>ers.  along  the  borders  of  the  thrombotic  masses. 


AXEUEYSM  OF  THE  ABDOMIXAL  AORTA. 

\V.    E.    COATES. 

Tlie  patient  from  whom  the  specimen  was  obtained 
was  a  man  who  had  done  heavy  work  most  of  his  life. 
The  family  history  furnishes  nothing  bearing  upon  the 
disease,  and  there  is  no  evidence  of  alcoholism  or  syph- 
ilis. For  two  years  befv^re  death,  he  had  presented 
symptoms  of  a  gastro-intestinal  indigestion,  with  at- 
tacks of  pain  in  different  parts  of  the  abdomen.  Ex- 
amination of  the  abdomen  failed  to  reveal  any  tumor  or 
swelling. 

Death  followed  a  few  minutes  after  a  very  severe 
attack  of  pain  in  the  abdomen.  This  final  attack  was 
preceded  during  24  hours,  by  several  paroxysms  of  less 
severe  pain,  accompanied  by  gastric  disturbance. 

The  autopsy  revealed  nothing  of  interest  outside  of 
the  aneurysm,  and  the  results  of  its  rupture.  The  per- 
itoneal cavity  was  filled  v;ith  blood.  There  was  a  large 
sacculated  aneurysm  of  the  aorta  extending  from  the 
clcvcnlli  dorsal  to  the  third  lumbar  vertebra?.  The  wall 
(){'  I  lie  ancui'ysm  was  ruptured  2  cm.  below  tlie  dia- 
|)lir;igiii.  The  sac  measured  10  cm.  in  length  and  -j  to 
S  cm.  in  diameter.  Surrounding  the  sac  in  front  and 
to  the  side  was  considerable  laminated  blood-clot,  prob- 
ably formed  after  a  partial  rupture  several  hours  be- 
fore the  fatal  termination.  There  was  erosion  of  the 
l)0f1ies  of  the  first  and  second  lumbar  vertebra?. 

.raimarx-   10.   18!)S. 
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SENILli:    ARTERIO-SCLEEOSIS— "ATHEEOMA- 
TOCJS  ABSCESSES"  IX  THE  AORTA. 

LUDVIG    HEKTOEX. 

The  specimens  consist  of  the  heart,  the  aorta,  and  the 
large  branches  removed  from  a  woman,  To  3'ears  of  age, 
who  died  :.n  the  Cook  County  Hospital.  The  clinical 
diagnosis  ^ras  bronchitis. 

In  the  descending  part  of  the  aorta  are  many,  various- 
ly sized  subintimal  cavities  containing  a  greyish  grum- 
ous  material,  some  of  these  so-called  abscesses  have  rup- 
tured into  the  lumen  presumably  during  the  removal  of 
the  specimen.  There  were  no  symptoms  of  embolism 
observed  during  life.  ^lany  cavities  are  intact  and  the 
largest  would  contain  at  least  a  dessertspoonful  of  de- 
generate material.  The  inti-rnal  covering  is  very  thin 
and  there  is  an  entire  absence  of  any  thickening  in  the 
wall  due  to  new  lihrous  tissue.  There  is  no  thrombosis 
in  the  aorta. 

In  the  liranclies  of  the  aorta  are  many  areas  of  cal- 
cification, 'i'hc  heart  is  small  and  free  from  any  fibrous 
changes. 

Oct.  11.  1897. 


1).  X.  EisEXDitATii  ])resented  specimens:  1.  Arteritis 
of  common  iliac  with  thrombosis  and  gangrene.  2. 
Congenital  defect  in  heart  of  child.     Jun(>  14,  1897. 

C.    W.    F.    Kkadv    presented    hearts    with   tricuspid 
stenosis.     June  14,  1897. 

L.  IIhktoex  presented  specimens  from  an  extreme 
case  of  senik-  atheroma.     October  11,  1897. 

J.  A.  Capps  read  a  paper  enittled  "Aneurysms  of  tlie 
Coronarv  Arterv."  October  10.  1898. 


THE  DIGESTIVE  SYSTEM. 


PETMAEY    CARCINOMA    UF   THE    GALL-BLAD- 
DER ASSOCL\TED  WITH  GALL-STONES; 
SECOXDAEY  CAECINOMA  OF  THE 
LIYEE. 

JAMES  B.   IIERRICK. 

The  walls  of  the  gall-bladder  were  greatly  thickened 
and  made  with  the  adjacent  portion  of  the  liver  a  mass 
the  size  of  a  large  orange,  shown  by  microscope  to  be 
carcinoma  and  believed  to  be  the  primary  tumor.  Nu- 
merous smaller,  discrete  nodules  were  scattered  through- 
out the  liver,  this  organ  being  greatly  increased  in  size. 
Several  facetted  gall-stones  were  found  in  the  gall-blad- 
der suggesting  the  possible  primary  irritating  cause  for 
the  develojiment  of  the  tumor  at  this  point,  though  at- 
tention was  drawn  to  the  fact  that  according  to  some, 
the  gall-stones  in  many  such  cases  are  to  be  looked  upon 
as  secondary  and  as  due  to  the  deposition  of  bile-salts 
from  altered  mural  scen'tion  owing  to  the  involvement 
of  the  wall  in  the  new  growth. 

The  siJecimen  was  from  a  middle-aged  woman  ^ho 
fo]'  several  weeks  had  been  losing  in  strength  and  weight, 
had  suffered  from  severe  epigastric  pain  and  impaired 
appetite.  The  examination  was  negative,  save  for  the 
ciiKicintioii.  anemia  and  the  enlarged  hard  liver,  with 
irregular  border  and  nodidar  surface.  The  ante-mortem 
diagnosis  was  carcinoma  of  the  liver,  presunial)ly  from 
the  numerous  nodules   fell    secondary.     The  possibility 
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of  the  trouble  being  primarily  in  the  gall-bladder  or 
ducts   was   considered.      ISFo   history   pointing   to   gall- 
stones could  be  elicited. 
]\Iarch  8,   1897. 


HEMORRHAGE  INTO  AND  ABOUT  THE  PAN- 
CREAS ;   ARTERIO-SCLEROSIS,   PROBABLY 
SYPHILITIC;  PECULIAR  LOCATION 
AND  RADLVTION  OF  PAIN. 

GEORGE  II.  WEAVER. 

The  case  which  is  now  reported  occurred  in  the  prac- 
tice of  Dr.  E.  I.  lioolc,  and  I  am  indebted  to  him  for 
the  opportunity  of  making  the  autopsy,  and  for  the  clin- 
ical notes. 

C.  H-,  apfed  31:  policeman;  laree  and  fleshy.  Had  never 
before  liad  any  sickness.  Uas  a  constant  but  not  excessive  user 
of  alcoholics.  There  is  a  history  of  venereal  disease,  but  none 
of  sypliilis.  On  the  evening  of  May  10,  1S97,  he  retired  at  10 
p.m.,  having  eaten  his  usual  supper  and  spent  the  evening  about 
his  home  He  was  apparently  in  perfect  health,  and  slept  well 
until  1  o'clock  tlie  following  morning,  when  he  was  awakened 
by  pain  behind  the  middle  of  the  sternum,  which  was  very 
severe  and  radiated  .to  the  upper  part  of  the  chest,  should':'r'? 
and  arms.  The  pains  continued  in  spite  of  local  applications  up 
to  about  3  a.m..  when  Ur.  Hook  saw  the  case.  At  this  time  the 
patient  complained  only  of  pains  as  above  described;  tempera- 
ture normal;  no  pain  or  tenderness  in  the  abdomen.  No  tym- 
paiiv.  Bowels  had  been  regular.  The  condition  was  thout,I'.t 
to  be  rheumatic.  Under  the  use  of  hot  applications  and  the 
administration  of  salicylate  of  sodiiun  and  small  doses  of  de- 
odoiized  tincture  of  opivnn,  the  pains  continued.  During  the 
forencon,  uj)  to  11  a.m.,  the  patient,  tliough  very  weak,  sat  up 
in  M  chair  occasionally.  He  complained  of  his  arms  feeling  as 
if  they  had  been  "chopped  off."  He  swallowed  some  nourish- 
ment, but  said  it  was  hard  to  get  it  down.  He  only  vomited 
when  given  medicine  and  brandy.  He  gradually  became  weaker, 
but  his  mind  remained  clear,  and  a  few  minutes  before  he  died 
had  talked  with  his  wife.  Dciith  wa-^  sudden,  occurring  about 
twelve  houis  after  the  onset. 

Autopsy,  fourteen  hours  after  dculli:  l^mgc.  well  developed 
man:  nuu'li  fat  tissue:  rigor  moitis  nurkcd:  mudi  p<^-t-inort"ni 
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lividity.  ]^iings  negative.  Heart  muscle  pale  and  flabby,  cavity 
eni])ty,  valves  and  coronary  vessels  normal;  aorta  negati\(;. 
Liver  measured  12x8 Vs^O  inches;  it  was  dark  from  blood,  othf^i- 
wise  negative.  Spleen  measured  16x10x7  centimeters,  weighed 
337  grammes,  was  soft  and  congested.  The  splenic  artery 
seemed  thickened,  and  the  lining  slightly  irregular,  with  white 
spots ;  it  was  empty,  as  was  also  the  vein.  Kidneys  were  nega- 
tive, except  that  cortex  was  rather  wide,  and  they  contained  a 
large  amount  of  blood.  Adrenals,  stomach,  and  intestines 
negati\'e.  On  exposing  the  pancreas  it  was  seen  to  he  a  dark 
purple  color,  and  there  was  an  accumulation  of  blood  behind 
the  peritoneum  below  the  pancreas,  extending  to  the  upper  em! 
of  th.^  left  kidney,  and  to  the  left  a  little  beyond  the  end  of  the 
tail  of  the  organ.  The  pancreas  was  soft  and  friable;  its  sur- 
face was  of  a  dark  mottled  red  and  pink  color,  with  small  areas 
of  a  distinctly  darker  color. 

On  section,  at  both  the  head  and  tail  the  gland  tissue  was 
seen  to  be  of  a  muddy  graj'ish  color.  In  the  center  of  the  bod y 
on  section  there  was  an  infiltration  of  blood  between  the 
lobules,  the  pancreatic  glandular  tissue  appearing  yellowish  in 
color,  and  more  like  noiinal  tissue.  This  part  was  also  firmer 
than  the  ends.  No  areas  of  fat  necrosis  were  found  anywhoie. 
CultTires  from  the  pancreas,  liver,  and  spleen  on  agar  and  blood- 
serum  were  all  negative.  Microscopic  examination  of  the 
tissues  after  hardening  in  alcohol  aiid  formalin,  and  staining  in 
various  vvays,  gave  the  following  results:  Kidneys  showed 
distension  of  the  smallest  vessels  with  blood,  and  proliferation 
of  the  cells  in  capillary  wails.  Liver  showed  marked  conges- 
tion of  the  capillaries  of  the  lobule,  with  pigment  deposit  at 
the  central  part  of  the  lobules  especially.  The  central  vessels 
were  somewhat  thickened  and  Iwaline  in  apjjearance.  The 
spleen  showed  marked  congestion.  Sections  from  the  ends  of 
the  pancreas  did  not  contain  any  normal  gland  structure.  In 
places  .the  gland  tissue  had  almost  entirely  disappeared,  and 
was  replaced  by  more  or  less  broken-down  blood.  In  other 
parts  the  gland  cells  stained  with  eosin  intensely,  and  lost  their 
outlines.  Scattered  about  in  these  latter  areas  were  various 
sized  fi'agments  of  nuclei,  staining  with  nuclear  stains.  In 
these  areas  were  seen  homogeneous  colloid-like  bodies,  staining 
faintly  with  nuclear  stains,  the  exact  nature  of  which  was  not 
detennined.  Sections  from  the  central  part  of  the  oigan  showed 
the  gland  tissue  to  be  more  nearly  normal,  the  infiltration  with 
blood  ami  the  necrosis  being  confined  to  the  periphery  of  the 
lobules.  In  all  these  sections  of  the  pancreas  the  vessels,  espe- 
cially the  larger  ones,  had  very  thick  walls,  some  of  them  hav- 
ing no  patent  huuen.  Transverse  section  ot  the  splenic  artery 
showed  a  thickening  of  intima  in  areas.  Xo  bactei'ia  could 
be  demonstrati'd  in  sections  of  the  pancreas  or  spleen. 

I-'vom  tile  changes  found  in  the  vessels  there  was  pros- 
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ent  evident!}'  an  arterio-sclerosis,  involving  especially 
the  smaller  vessels  in  the  liver  and  kidney,  and  also  the 
larger  \essels  in  the  pancreas.  The  age  of  the  patient, 
and  the  ntulular  character  of  the  endarteritis  in  the 
splenic  artery,  woidd  point  to  syphilis  as  a  possible  cause. 

From  the  abundant  and  quite  recent  literature  upon 
tlie  subject  it  seems  hardy  necessary  to  discuss  the  ques- 
tion. It  is,  however,  especially  interesting  to  note  the 
peculiar  history  as  regards  the  location  of  the  pains.  Xo 
refcrem.'e  -^vas  made  to  the  upper  abdomen,  but  the  pains 
were  all  referred  to  the  upper  part  of  the  chest,  shoul- 
ders and  arms.  This  peculiar  radiation  of  the  pains  I 
have  not  found  noted  in  any  of  the  numerous  reports  of 
cases. 

The  source  of  the  hemorrhage  would  seem  to  be  from 
rupture  of  some  of  the  weakened  vessels  in  or  about  the 
pancreas. 

June  U,  18!>7. 


CASK  OF  S'i^RAXGULATFD  IXTERXAL  HEENIA 
THROUGH    AX    OMEXTAL    SLIT. 

AV.   r.   BROWN. 

The  patient  was  aihniued  to  Cook  County  Hospital 
Xov.  •^5,  189T.  Six  days  before  he  was  taken  suddenly 
with  a  severe  pain  in  the  left  thigh  and  abdomen,  and  at 
the  same  time  began  vomiting,  which  has  continued 
more  or  less  ever  since,  especially  after  drinking  water; 
he  had  had  no  bowel  movement  since  six  days  and  has 
taken  two  cathartics.     Xo  history  of  similar  attacks. 

The  general  condition  of  tbe  patient  was  bad.  Pulse 
ra])id,  weak  and  compressible.  The  extremities  were 
cold,  cyanotic  and  covered  with  clammy  sweat.  The 
abdomen  was  distended,  ivmpanitic.  and  slightly  tender; 
no  tum«u'  mass  or  bcniia  coubl  be  felt.     Tlic  patient's 
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condition  grew  rapidly  worse  and  he  died  two  hours 
after  admission. 

Upon  opening  the  abdominal  cavit}-  which  is  dis- 
tended b}^  gas  and  flnid,  the  omentum  is  not  seen,  as 
ii  is  displaced  to  the  right  and  firmly  adherent  to  the 
caecnm  and  the  small  intestine  in  that  neighborhood. 
In  the  pelvis  are  numerous  coils  of  small  intestine  which 
are  completely  collapsed  and  cyanotic.  There  is  a 
point  of  obstruction  in  the  median  line,  opposite  the 
sacral  promontory.  On  the  under  side  of  the  omentum 
at  this  point  is  a  slit  which  does  not  completely  per- 
forate the  omentum,  forming  a  band  which  is  not  larger 
than  a  sewing  thread.  Through  this  incomplete  slit, 
coils  of  small  intestine  have  passed  until  the  true  pelvis 
is  full  of  collapsed  cyanotic  intestine.  The  distal  end 
of  the  loop  lies  within  T  cm.  of  the  ileo-ctecal  valve  and 
is  freely  movable,  the  proximal  end  being  the  one 
strangulated.  The  obstructing  band  has  been  carried 
down  by  the  weight  of  intestine,  which  had  passed 
through  the  slit,  to  a  point  opposite  the  attachment  of 
the  mesentery  of  small  intestine  to  the  spine.  All  of 
the  intestine  below  the  obstruction,  both  small  and  large, 
is  collapsed  except  the  ca?cum.  All  the  intestine  above 
the  obstruction  is  greatly  distended  by  gas  and  dark 
lj]-own  fluid  of  faecal  odor,  and  the  mucous  membrane 
t.bove  the  obstruction  is  apparently  normal. 

So  far  as  the  history  and  clinical  manifestations  of 
this  case  are  concerned,  there  is  therefore  nothing  un- 
usual except  the  simplicity  of  giving  him  relief  had  the 
])atient  come  to  operation  before  he  was  moribund.  Tlie 
>])ccimen  is  a  classical,  yet  an  unusual  one.  In  exam- 
ining the  specimen,  one  is  surprised  at  the  strength  of 
the  small  fibrous  cord  and  one  might  well  say  that  his 
life  ''hung  on  a  thread." 

Dec.  3,   1807. 
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A  CASE  OF  ^OMA  IN  AN  ADULT,  COMPLICAT- 
ING AMEBIC  DYSENTERY. 

E.   R.   LE  COUXT. 

Although  that  form  of  gangrenous  stomatitis  to  which 
the  name  noma  refers  is  known  to  appear  in  connection 
with  wasting  and  cachectic  diseases,  its  combination 
witli  amebic  dysenter}^  and  in  an  adult,  has  not  been 
previously  noted,  so  far  as  I  have  been  able  to  determ- 
ine. The  following  is  a  brief  report  of  such  an  occur- 
rence^ : 

H.  B..  a  barber,  35  years  old,  was  taken  ill  in  the  early  part 
of  January,  189(5.  He  was  of  somewhat  dissolute  habits,  but 
had  never  been  seriously  ill.  This  illness  began  with  a  severe 
diarrhea,  which  persisted  so  that  in  the  latter  week  of  January 
he  was  having  two,  three,  and  four  or  more  bowel-movements 
a  day.  The  stools  were  made  up  of  a  thin,  dark-greenish  fluid. 
which  was  occasionally  slimy  or  bloody.  At  this  time  the  man 
was  confined  to  bed,  very  weak,  delirious  at  niglit,  with  a 
temperature  of  101"  or  102""  F.,  and  a  pulse-rate  that  ranged 
between  120  and  140.  He  grew  rapidly  worse:  delirium  was 
replaced  by  periods  of  stupor:  bowel-movements  and  urination 
became  involuntary:  and  death  took  place  February  2.  Three 
days  before  death  a  discoloration  of  the  lower  lips  was  noticed, 
which  gradually  increased  in  size.  It  was  of  a  dark-bluish 
color,  sunk  slightly  below  the  surface  and  in  marked  contrast 
to  the  remainder  of  the  face,  which  was  pallid. 

At  the  autopsy,  the  body  was  found  to  be  that  of  a  well- 
nourished,  small  man.  Muscular  development  was  poor,  the 
surface  of  the  body  pale,  the  pupils  equal,  the  hair  and  the 
beard  black.  There  was  marked  rigor  mortis.  On  the  lip  and 
chin  were  two  gangrenous  spots,  which  together  equalled  an 
area  about  4  cm.  in  diameter.  On  cutting  through  that  on  the 
lower  lip.  the  dark  necrotic  appearance  was  seen  to  extend  en- 
tirely through  the  lip — .the  mucous  membrane  being  also  black. 
The  cheeks  were  swollen,  and  the  up])er  part  of  the  neck  was 
edematous  and  of  a  cyanotic  hue.  The  abdominal  wall  con- 
tained a  layer  of  fat  3  or  I  cm.  thick  near  the  navel.  The 
diaphragm  extended  to  the  fourth  rib  on  the  right  side,  and  to 
the  fourth  intersjiace  on  the  left  side.  In  the  upper  part  of  the 
abdominal  cavity  there  were  adhesions  uniting  the  transverse 
colon  to  the  abdominal  wall,  and  the  omentum  to  the  anterior 
wall  of  .the  stomach:  otherwise  the  peritoneum  was  smooth 
and  its  cavity  empty.  These  adhesions  were  fibrinous  and 
ea^ilv  broken. 
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Tlie  pericardial  cavity  was  full  of  a  clear  fluid,  its  surface 
smooth.  The  heart  was  of  normal  size,  presented  a  rounded 
apex,  a  smooth  endocardium,  normal  orifices,  and  it  contained 
goose-fat  clots.  The  anterior  mitral  leaflet  was  slightly  thick- 
ened. The  myocardium  showed  no  changes.  The  beginning  of 
the  aorta  was  smooth.  Adhei-ent  thrombi  were  found  in  both 
appendages.  The  pleural  cavities  were  empty  and  the  serous 
layers  showed  no  adhesions,  except  at  the  right  apex,  and  here 
the  adhesions  were  firm,  but  few  in  number.  Both  lungs  floated 
in  water  and  crepitate:  the  jiostcrior  parts  were  edematous 
and  congested. 

I'he  liver  had  a  smooth  external  surface,  and  distinct  lobular 
markings.  It  -was  of  a  light  reddish-brown  color  and  showed  no 
abscesses  or  areas  of  necrosis,  although  many  cuts  were  made 
in  the  organ.  The  gall-ladder  and  the  biliary  passages  were 
normal.    The  kidneys  showed  some  cloudy  swellings. 

The  upper  surface  of  the  tongue  was  black,  except  around 
the  edges.  The  lining  of  the  soft  walls  of  the  entire  buccal 
cavity  was  of  a  dirty  black  as  far  back  as  the  rami  of  the  jaw. 
The  discoloration  of  the  tongue  stopped  at  the  circumvallate 
papillae.  The  tonsils  showed  no  gross  changes.  The  mucous 
lining  of  the  larynx,  esophagus  and  trachea  were  covered  with 
a  delicate,  removable  fibrinous  exudate,  but  .there  was  no 
erosion. 

In  the  colon,  beginning  at  the  cecum  with  a  few  isolated 
ulcers,  there  was  practically  entire  absence  of  the  mucous  lin- 
ing. What  remained  showed  as  multiple  polypoid  tufts,  a 
mass  here,  one  there  and  between  .them  smooth  ulcers,  with  the 
muscular  coats  clearly  exposed.  In  places  where  the  ulcers 
woe  still  discrete  and  separated  by  narrow  bands  of  mucosa, 
tlu'V  nevertheless  communicated  by  sxdjmucous  passages.  The 
colon  contained  a  considerable  aniovmt  of  bluish-black,  semi- 
solid, putty-like,  foul-smelling  feces. 

Examination  of  tlie  brain  was  not  allowed. 

The  anatomical  diagnosis  was:  Ulcerative  colitis;  fibrinous 
pt'ritonitis ;  gangrenous  stomatitis:  fibrinous  laryngitis, 
tracheitis  and  esophagitis,  cloudy  swelling  of  the  liver  and  kid- 
neys; edema  of  the  lungs   (hypostasis). 

Through  an  accident  to  the  plates  made  from  the 
lieart's  l)lood,  liver  and  lower  lip,  complete  bacteriologic 
I'xaininatinn  was  not  i)<)>sil)le. 

On  histologic  examination  heart,  spleen,  pancreas  and  lungs 
>ii{)\ved  no  importan.t  changes.  In  the  liver  a  slight  passive 
hyperemia  of  the  lol)iilcs  was  present,  with  a  considerable  fatty 
deposit  at  the  j)eri|)hcry.  The  liver-colls  themselves  seemed 
swollen,  but  the  nuclear  staining  was  uniform  and  good.  The 
narrowed  capillaries  showed  many  polymorphonuclear  leuco- 
cytes.    In  places  marked  mund-cell  infiltration  had  taken  place 
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around  the  smaller  bile-diictSj  the  accumulation  of  cells  being 
most  marked  just  external  to  the  basement-membrane.  There 
was  no  increase  in  the  connective  tissue^  nor  any  large  foci  of 
round  cells  to  mark  minute  areas  of  necrosis  of  liver-cells. 

In  the  kidneys  the  glomeruli  filled  the  capsule  of  Bowman 
with  capillary  loojjs  engorged  with  blood.  The  convoluted 
tubes  were  lined  with  swollen  epithelium;  in  many  places  the 
lumen  appeared  filled  by  the  cells.  Tliere  were  also  slight  en- 
darteritis and  venous  hyperemia,  the  veins  of  the  cortex  in 
particiilar  appearing  dilated. 

In  the  colon  the  undermining  ulcers  were  found  to  possess 
edges  devoid  of  tubular  glands,  and  made  up  of  a  mass  of 
granulation-rtissue  that  had  in  it  numerous  large  thin-walled 
blood-channels.  In  these  the  blood  was  in  places  coagulated, 
distinct  masses  of  fibrin  marking  tlie  clotting.  The  ulcers 
extended  in  many  places  down  to  the  circular  muscular  coat, 
which  also  contained  dilated  vessels  and  numerous  areas  of 
round  cells.  Ameba?  were  easily  demonstrated  by  thionin  and 
methylene-blue  staining,  both  in  the  granulation-tissue  of  the 
edges  and  in  the  blood-channels. 

The  trachea  and  esophagus  showed  loss  of  the  epithelium, 
slight  superficial  necrosis  in  places,  and  hyperemia  of  the  ves- 
sels of  the  submucous  coats.  The  .tongue,  which  was  black, 
exhibited  no  change  other  than  a  desquamation  of  the  super- 
ficial epithelium  and  a  thick  deposit  on  its  surface  of  a  brown- 
ish debris  made  up  doubtless  of  necrotic  material. 

A  section  of  the  lower  lip  through  the  gangrenous  area  was 
found  to  consist  of  tissue  that  was  entirely  necrotic,  all  the 
structures  being  uniformly  affected.  The  sti'uctural  outlines 
of  muscle,  glands,  and  other  elements  were  preserved,  but  all 
alike  were  wanting  in  nuclei  that  stained.  In  this  necrotic 
tissue  were  swarms  of  short,  slender  bacilli,  two  and  .three 
times  as  long  as  thick,  and  very  numerous  at  the  edges  of  the 
necrotic  tissue.  Here  there  was  slight  reaction,  the  line  be- 
tween necrotic  tissue  and  healthy  tissue  being  quite  sharp. 
The  bacilli  stained  by  Giam"s  method. 

There  can  be  no  doubt,  from  the  anatomic  appear- 
ance of  the  necrosis  of  the  lip  and  chin,  that  the  lesions 
in  this  case  belong  to  those  described  as  gangrenous 
stomatitis;  further,  Babes  and  Zambilovici-,  Grawitz^, 
Footed  and  Bishop  and  Eyan'',  as  well  as  others  have 
called  attention  to  the  pecidiarity  that  in  noma  the 
necrotic  tissue  literally  .ncarms  with  bacilli. 

The  rarity  of  noma  in  an  adult  is  apparent  from  the 
statistics    of    Kruss'.      Collectively    considered,    among 
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165  cases,  68  per  cent,  occurred  before  the  fifth  year  of 
age,  and  30  per  cent,  between  the  ages  of  5  and  15. 

Great  confusion  has  prevailed  concerning  the  specific 
bacterio logic  agent  in  noma.  Bearing  vipon  this  feature 
the  researches  of  Babes  and  Zambilovici  are  most  im- 
portant. Noma  is  not  an  infrequent  disease  in  Bucha- 
rest, as  these  observers  report  seeing  6  cases  in  five 
months.  In  the  two  cases  that  they  were  permitted  to 
investigate,  they  found  a  slender  bacillus  that  caused 
gangrene  in  the  cheeks  of  rabbits.  In  other  animals, 
septicemia  or  abscesses  were  produced.  The  bacillus 
grows  well  on  most  media,  liquefies  gelatin,  and  de- 
colorizes by  Gram's  method.  In  most  cases  there  was 
marked  anemia,  and  both  cases  were  preceded  by 
measles.  Histologically,  the  observers  named  found 
that  the  bacilli  at  the  edges  of  the  necrotic  tissue  stain 
better  than  those  in  the  central  portions;  also,  that 
there  occurs  a  dense  accumulation  of  leucocytes  in  ad- 
vance of  the  necrosis,  and  they  are  inclined  to  believe 
that  the  crowding  of  the  vessels  by  these  favors  necro- 
sis. Guzzetti'  studied  4  eases  of  noma,  and  in  3  of 
them  found  a  bacillus  tliat  he  considered  as  identical 
with  that  described  by  Babes  and  Zambilovici.  It  is 
of  exceeding  interest  to  note  in  this  connection  that 
Frtymuth  and  Petruschky^  have  recorded  a  case  of 
noma  genitalium,  in  which  the  diphtheria-bacillus 
was  found,  and  recovery  followed  the  use  of  antitoxin. 
Tlic  same  observers"  report  a  case  of  noma  of  the  face 
in  a  child,  8  years  old,  following  typhoid  fever.  In 
this  case  the  diphtheria-bacillus  was  present  and  the 
junction  with  the  pseudodiphtheria-bacillus  and  the 
staphylococcus  aureus.  These  observations  seem  to 
indicate  that  although  noma  may,  in  the  majority  of 
cases  (at  least  that  form  occurring  on  the  face),  be  due 
to  a  specific  bacteriologic  agent,  some  cases  of  gangrene 
or  necrosis  occur  that,  for  the  present,  at  least,  must  be 
included  under   the   term   noma  and   that   are   due  to 
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other  bacteria.  From  the  domain  of  comparative  pa- 
tlieology^'^  we  have  a  confirmation  of  tliis  possibility  in 
tlie  worlv  that  has  been  done  witli  the  necrosis-bacillus 
(Bacillns  necrosis.  Saloraonsen;  Streptothrix  cunicnli, 
Schmorl;  Bacillus  necrophorus,  Fliigge),  which  has 
been  found  in  various  forms  of  gangrene  and  necrosis 
in  cattle,  horses,  SAvine,  deer,  the  kangaroo,  antelope, 
the  house-mouse,  and  rabbits.  The  study  of  the  micro- 
scopic changes  produced  in  the  tissues  shows  that  this 
organism  also  is  found  in  profusion  in  the  zone  between 
dead  and  living  tissue;  that  it  evidently  produces  a 
strong  and  virulent  poison,  and  that  it  does  not  thrive 
in  the  tissue  that  becomes  necrotic.  Further,  in  the 
necrotic  tissue,  great  numbers  of  various  bacteria  are 
present,  but  few  necrosis-bacilli.  The  necrosis-bacillus, 
however,  is  an  anaerobe. 
January  10,  1898. 
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CONGENITAL  OCCLUSION. 

A  CASE   IN   THE  DUODENU^kl   WITH   AXIAL   TWISTING  AND 
FIBROUS  PERITONITIS,  ASSOCIATED  WITH  CALCARE- 
OUS    MASSES     AND    PECULIAR    GIANT- 
CELL-LIKE   BODIES. 

J.  L.  STEWART. 

Although  cono-enital  oechision  of  the  small  intestine 
is  not  of  frequent  occurrence^  the  subject  has^  of  course, 
been  thorougiily  studied,  and  in  reporting  an  additional 
case  of  this  kind  one  can  therefore  scarcely  expect  to 
advance  anything  new.  The  subject  is,  however,  of 
greater  interest  now  than  formerly,  on  account  of  the 
recent  rapid  advance  in  intestinal  surgery,  which  offers 
the  only  chance  of  saving  the  life  of  these  otherwise 
usually  well  developed  infants. 

Congenital  occlusion  of  the  intestinal  canal  may  occur 
anywhere  throughout  its  extent.  The  most  frequent  site 
of  occlusion  is,  according  to  Rokitansky^,  in  the  rectum ; 
the  present  case,  however,  concerns  the  small  intestine,, 
to  which  attention  is  therefore  limited.  According  to 
Theremin^  the  most  frequent  site  of  occlusion  in  the 
small  intestine  is  in  the  duodeum,  the  next  most  frequent 
is  near  the  ileocEecal  region.  Three  cases  have  been  re- 
ported by  Hudson^  in  which  the  stenosis  occurred  ex- 
actly thirty-six  inches  from  the  ileocecal  valve.  A  num- 
ber of  cases  have  been  reported  in  which  the  stenosis 
occurred  near  the  ileocaecal  valve,  usually  within  twelve 
inches.  One  case  is  reported  by  Wilks*  in  which  the 
stenosis  occurred  directly  opposite  the  ductus  communis 
cholcdochus. 

In  connection  with  the  site  of  occlusion  the  observatioir 
of  Corini^,  that  the  intestinal  canal  is  developed  in  sec- 
tions, is  important.  The  first  section  extends  from  the 
mouth  to  tlie  duodenum,  the  second  from  the  duodenum- 
to  the  caecum,  and  the  third  from  the  c.Tcum  to  the  rec- 
1.3 


186  J.    L.    STEWART, 


tuni.  This  might  in  a  measure  explain  the  frequent 
occurrence  of  occlusions  in  the  duodenum  and  ileocsecal 
region ;  however,  it  would  not  explain  the  occurrence 
of  occlusions  in  other  locations,  so  that  in  a  great  many 
cases  other  causes  must  be  sought. 

Amniotic  bands  are  said  by  some,  the  most  notable 
being  Schmidt",  to  be  a  possible  cause;  there  is  nothing 
in  common,  however,  between  the  amniotic  and  pleuro- 
peritoneal  cavities  (Kiittner'). 

Ulcer  has  been  advanced  by  Wilks*  as  a  possible  cause 
of  congenital  stenosis.  It  is  not  dithcult  to  understand 
how  an  ulcer  could  produce  a  stenosis,  yet  the  occurrence 
and  causes  of  intestinal  ulcers  in  the  fetus  are  subjects 
of  which  extremely  little  is  known.  Kiittner'  says  cir- 
cular ulcers  may  be  explained  as  due  to  strangulation  by 
the  mesentery. 

Diverticula  may  be  the  cause  in  one  of  two  ways :  first, 
as  described  by  Mr.  Bland  Sutton,  by  excessive  closure, 
as  in  the  three  cases  reported  by  Hudson^ ;  secondly,  by 
the  diverticula  becoming  attached  in  such  a  way  as  to 
cause  constriction,  as  in  the  case  of  fibrous  bands  lead- 
ing from  the  umbilicus,  which  sometimes  become  de- 
tached and  later  adhere  to  oth(n-  parts  of  the  abdominal 
cavitj^  causing  constriction  and  occlusion.  One  such 
case  is  recorded  in  Ziemssen's  Cyclop.,  vol.  vii,  p.  537. 

Embolism  of  the  mesenteric  artery  might  cause  steno- 
sis, because  of  anemic,  necrosis  and  subsequent  chronic 
fibrous  replacement,  and  it  would  seem  fairly  rational 
to  put  that  as  a  cause  in  certain  rare  cases  where  there 
are  endocardial  lesions  or  other  conditions  that  could 
load  to  embolism.  Durante''  reports  a  case  in  which  he 
thinks  it  possible  that  an  endarteritis  of  the  mesenteric 
artery  lay  at  the  bottom  of  the  condition.  Brindeau"  as- 
signs a  separation  and  total  occlusion  of  the  duodenum 
as  incident  to  the  peculiar  manner  of  development  of 
the  mesenteric  artery,  which  cuts  the  intestine  into  two 
parts.  In  cases,  like  the  one  reported  by  Thomas,'"  where 
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there  is  an  absence  of  a  large  part  of  the  intestine 
(jejimnm,  ileum,  and  part  of  the  large  intestine),  it 
would  seem  that  the  occlusion  of  the  mesenteric  artery 
might  play  an  important  part. 

Intra-nterine  peritonitis  is  regarded  as  a  quite  com- 
mon cause  of  congenital  stenosis  of  the  intestinal  canal. 
Fliesberg,"  Craig^-  and  Thomson^"^  have  reported  cases  in 
\^hich  there  was  fetal  peritonitis.  In  the  case  reported 
by  Craig  there  was  a  fibrous  band  arising  from  the  in- 
testine opposite  the  mesenteric  attachment;  the  other 
end  of  the  band  was  free.  It  is  suggested  that  this  Avas 
a  piece  of  omentum  which  became  attached  by  the  in- 
flammatory process.  Thomson^'"  and  Hudson-  report 
cases  in  which  they  say  there  was  probably  a  patch  of 
peritonitis  which  caused  adhesions  to  the  neighboring 
mesentery.  W.  M.  Thomas^*  describes  a  case  in  which 
there  were  firm  bands  present.  Hobson^^  describes  an- 
other case  in  which  he  says  there  were  no  signs  of  peri- 
tonitis present,  but  the  coils  were  everywhere  adherent 
by  fibrous  bands.  Fliesberg"  also  describes  a  total  occlu- 
sion of  the  caicum  in  which  there  was  undoubted  fetal 
peritonitis. 

Kiittner"  and  Gaertner^^^  dwell  much  upon  the  import- 
ance of  axial  twist  as  an  etiological  factor  in  congenital 
occlusion  of  the  intestinal  canal.  Gaertner^'^  reports 
thirteen  cases  which  are  used  to  illustrate  this  mode  of 
causation.  The  condition  most  favoring  axial  twist  is 
a  broad,  high  mesenterj''  with  a  narrow  shaft.  Abnor- 
mally long  peritoneal  ligaments  with  excessive  accum- 
ulation of  meconium,  causing  violent  peristalsis,  natur- 
ally tend  to  produce  twists.  Aside  from  the  axial  twists 
in  (iaertnor's^"  cases,  there  was  in  Cases  2  and  13  of  his 
series  a  fetal  peritonitis,  scaid  to  be  secondary  to  the 
twisting.  In  Case  12  there  was  an  alveolar  carcinoma 
of  the  left  lobe  of  the  liver  which  overgrew  a  portion  of 
tlic  intestine,  which  was  adherent  to  the  liver  and  oc- 
cluijcd.      Kiittner'   reports   a   case    in   which    he   favors 
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axial  twist  as  a  cause.  In  this  opinion  Kokitansky* 
agrees. 

Other  causes  of  occlusion  are  mentioned  by  various 
writers.  F.  C.  Turner^"  describes  a  membranous  dia- 
phragm in  the  middle  of  the  jejunum.  Twenty-one 
cases  are  reported  by  Gaertner^"  in  which  inguinal  hernia 
was  the  apparent  cause. 

The  clinical  histories  of  most  of  the  cases  are  almost 
uniform.  The  infants  lived  from  one  to  six  days.  In 
two  of  Gaertner's^''  cases  the  patient  lived  ten  days.  The 
symptoms  were  those  of  intestinal  obstruction,  no  fecal 
passages,  persistent  vomiting,  and  in  some  cases  icterus 
from  retained  bile.  Such  symptoms  in  an  otherwise 
apparently  well-formed  child  would  seem  to  justify  the 
diagnosis  of  intestinal  occlusion,  and,  as  in  the  case  to 
be  recorded,  surgical  intervention  should  be  resorted  to 
early  in  the  hope  that  the  conditions  may  be  so  simple 
that  the  lumen  may  be  restored. 

The  specimen  to  be  described  was  sent  to  the  Patlio- 
logical  Laboratory  of  Rush  Medical  College  by  Dr.  J.  R. 
Eastman,  of  Pleasant  Prairie,  Wis.,  to  whom  we  are 
indebted  for  the  clinical  facts.  The  child,  a  male,  was 
born  of  healthy  parents,  so  far  as  known.  The  labor  was 
normal.  Soon  after  birth  the  apparently  healthy  child 
began  to  vomit.  The  vomitus  was  at  first  a  dark-eolored 
fluid,  but  as  it  continued  this  became  thicker  and  of  a 
dark  green  color.  The  vomiting  kept  on  four  days,  dur- 
ing which  time  there  were  no  bowel  movements.  On  the 
fourth  day  a  laparotomy  was  performed,  a  dilated  por- 
tion of  the  gut  opened,  the  contents  evacuated,  and  the 
gnt  stitched  to  the  margins  of  the  opening  in  the  abdom- 
inal wall.  The  child  rallied  from  the  operation  and 
lived  about  twelve  hours,  during  which  time  the  vomit- 
ing ceased.  The  advantage  of  a  complete  post-mortem 
examination  is  lacking.  The  specimen  at  hand  consists 
only  of  the  stomach,  large  and  small  intestines,  torn  ad- 
hesions, and  a  part  of  the  mesentery,  in  weak  alcohol. 
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Tlie  examination  of  the  specimen  shows  the  stomach 
to  be  of  normal  shape,  about  six  centimeters  in  length 
and  about  two  centimeters  in  breadth.  The  pylorus  is 
firm  and  about  five  millimeters  thick.  At  a  distance  of 
about  six  centimeters  from  the  pvloriis  the  duodenum 
becomes  dilated  to  a  diameter  of  about  three  centi- 
meters. The  dilatation  continues  for  about  thirty  centi- 
meters and  ends  abruptly  in  a  blind  extremity  one-half 
iiAch  from  which  is  seen  the  artificial  opening  in  the  in- 
testine made  at  the  operation.  Near  this  blind  extrem- 
ity, and  separated  from  it  by  a  free  edge  of  mesentery, 
about  one  inch  in  length,  is  seen  the  beginning  blind 
end  of  the  lower  segment  of  small  intestine,  which 
seems  to  correspond  to  the  beginning  of  the  jejunum. 
The  jejunum  and  ileum  are  one  hundred  and  ten  centi- 
meters in  length  and  one  centimeter  in  diameter,  vary- 
ing only  slightly  throughout  their  extent.  The  vermi- 
form appendix  is  two  millimeters  in  diameter  and  five 
centimeters  long.  The  cecum  is  only  sliglitly  larger 
tlian  the  appendix,  and  the  large  intestine  only  four 
millimeters  in  diameter,  the  length  being  about  forty- 
five  centimeters.  The  walls  of  the  large  and  the  small 
intestines  below  the  occlusion  are  comparatively  thin. 
The  lumen  contains  a  yellowish-gray,  mucoid-like  ma- 
terial. The  wall  of  the  upper  dilated  portion  is  some- 
what thickened.  In  the  lumen  is  seen  some  dark-green- 
ish, grumous  material.  The  occluded  ends  of  the  two 
segments,  formed  by  the  separation,  seem  to  have 
twisted  around  each  other  in  a  spiral  manner,  as  if  the 
upper  blind  end  of  the  jejunum  had  projected  upward 
lUKi  to  the  left  in  the  abdominal  cavity,  and  the  descend- 
ing blind  end  of  the  ditodcnum  had  wound  itself  about 
llic  first  ten  centimeters  of  the  jejunum,  from  below  up- 
ward (see  illustration).  In  connection  with  this  spiral 
twisting  of  the  intestinal  tube  there  is  also  a  twisting  of 
the  mesentery.  The  mesentery  is  not  divided,  but  there 
is^  a  shallow  cleft,  the  edges  of  which  are  about  one  inch 
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ill  length,  between  the  blind  ends  of  the  two  segments. 
The  l3anphatic  glands  are  everywhere  enlarged,  some 
the  size  of  a  large  bean.  The  intestines  are  universally 
bound  together  by  abundant  firm  fibrous  adhesions. 

Microscopic  specimens  were  taken  from  the  mesen- 
tery, lymphatic  glands,  adhesions,  and  large  and  small 
intestines.  The  secretions  were  stained  with  hematoxy- 
lin and  eosin.  Sections  of  the  large  and  small  intestines 
show  a  well  jireserved  serous  coat,  on  the  outside  of 
which  is  quite  an  abundant  deposit  of  ragged  fibrous 
tissue.  The  mucous  membrane  can  not  be  demon- 
si  rated,  and  in  its  place  is  seen  a  mass  of  peculiar  mu- 
coid material,  in  the  form  of  a  quite  regular  network; 
it  takes  the  hematoxylin  quite  well.  The  mesentery  is 
seen  to  be  covered  with  a  ragged  fibrous  material.  Be- 
tween the  layers  are  seen  irregular  masses  of  deeply- 
stained  material,  which,  when  they  were  cut  with  the 
microtome,  were  distinctly  gritty,  calcareous  material. 
Among  these  masse*:  a  number  of  small  brownish- 
green  granules  arc  seen — probably  hematogenous  or 
bile  pigment.  The  walls  of  the  blood-vessels  are  thicker 
than  usual  and  the  vessels  are  surrounded  by  much 
fibrous  tissue.  Between  the  layers  of  mesentery  and 
among  the  calcareous  bodies  above  described  are  seen  a 
number  of  rather  ]ieculiar,  irregular,  circular  bodies, 
which  contain  in  their  interior  a  number  of  smaller  dark 
bodies  that  resemble  nuclcM.  These  bodies  may  be  old 
and  degenerated  giant-cells,  but  iiositive  statements 
can  not  be  made,  owing  to  the  poor  preservation  of  the 
specimen  and  consetpient  poor  staining  ])ro]ierties. 
The  examination  of  the  mesenteric  glands  shows  no 
changes  except  the  poor  affinity  for  nuclear  stains.  The 
adhesions  under  the  microscope  are  seen  to  be  made  up 
el  irregularly  arranged  connective  tissue  fibers.  Sec- 
tions of  the  mesentery  were  stained  by  the  Ziehl-Niel- 
son  method  for  the  tubercle  bacillus,  and  a  diligent 
search  made  for  this  organism,  but  none  were  found. 
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Accompanying  the  occlusion  are  two  conditions,  each 
of  which  would  seem  to  have  some  bearing  on  its  ulti- 
mate cause,  namely,  the  results  of  the  fetal  peritonitis 
present  and  the  twisting  of  the  intestinal  ends  as  de- 
scribed above.  In  the  mesentery  are  seen  deposits  of 
calcareous  material  and  either  hematogenous  or  bile 
pigment,  and  finally  the  peculiar  bodies  described  in 
the  mesentery  that  somewhat  resemble  giant  cells,  and 
the  suspicion  of  a  healed  fetal  tuberculous  peritonitis  is 
aroused.  In  the  absence  of  positive  proof,  viz.,  demon- 
stration of  the  tubercle  bacillus,  this  question  can  not  be 
decided.  The  peritonitis,  of  whatever  nature  it  may 
be,  may  have  been  primary  or  secondary  to  the  cause  of 
the  occlusion.  It  may  be  assumed  with  Valenta^*  and 
others  that  axial  twisting  occurred,  followed  by  occlu- 
sion and  peritonitis.  Perhaps  mechanical  or  other  sten- 
osis of  a  branch  of  the  mesenteric  artery  ended  in  necro- 
sis and  perforation  of  the  intestine  at  the  seat  of  the 
present  gap  in  its  continuity,  the  fibrous  peritonitis 
i-nd  calcareous  and  other  bodies  being  the  result  of  the 
extravasation  of  intestinal  contents  into  the  peritoneal 
cavity.  The  earlv  period  of  development  at  which  the 
defect  in  this  case  must  have  occurred  renders  the  latter 
view  rather  improbable. 

niRiJoonAriiY. 

1.  Rokitansky  :  "Abnormities  of  Intestinal  Canal,''  Path.  Anat. 

2.  Theremin:  Deutsche  Zeitschrift  fur  Chirurgie.  1S77. 
:i.  Hudson:  Tr.  Path.  8oc..  London.  1889.  xl.  98-lO.j,  1  pi. 

4.  Wilks :  Tr.  Path.  Soc.,  Lond..  1861.  xii.  102. 

5.  Corini:  Internat.  Klinische  Rundschau,  Wein.,  1890,  iv,  195. 

6.  Schmidt:    St.   Petersburg  Med.  Zeitschr.,  1870,  N.  F.  i,  565;  1871 
N.  F.  ii,  102-4. 

7.  Kiittner:  Virchow's  Archiv.,  liv,  34. 

8.  Durante:  Bull,  et  Mem.  Soc.  Obst.  et  Qyn.  de  Par..  1897.  51. 
9    Brindeau  :  Bull,  et  Mem.  Soc.  Obst.  de  Gyn.  de  Par.,  1895,  73. 

10.  Thomas:  Lancet,  Lond.,  ],s84,  i,  fi:^. 

11.  Fliesbere:  Northwest  Lancet-Clinic,  St.  Paul,  1891,  xi,  333. 
12    Craig:  Tr.  Edinb.  Obst.  Soc,  1881.  vi,  146-150. 

13.  Thomson :  Edinb.  Med.  J..  1891-2,  xxxvii.  810-5,  1  pi. 

14.  W.  M.  Thomas;  British  Medical  Journal,  Oct.  20,  188C.. 

15.  Hobson:  British  Medical  Journal,  Lond.,  189:^,  i,  637. 

16.  Gaertner:  Jahrb.  f.  Kinderh.,  Leipzig,  1883,  N.  F.  xx,403. 

17.  Turner:  Tr.  Path.  Soc,  Lond.,  18>s7.  xxxviii,  145. 

18.  Valenta:  Jahrbuch  fur  Kinderheilkuude,  viii,  1864. 


192  LUDVIG  HEKTOEN. 


A    CASE   OF   SIMPLE   HEMANGIOMA   OF   THE 

UPPER  PART  OF  THE  SMALL 

INTESTINE. 

LUUVIG  HEKTOEN. 

The  specimen  which  consists  of  the  upper  third  of 
the  small  intestine,  was  removed  from  the  body  of  a 
forty-eight-year-old  man,  who  died  in  consequence  of 
chronic  aortic  and  mitral  endocarditis  with  an  acute 
exacerbation.  As  can  be  seen,  there  are  many  large  ves- 
sels running  underneath  the  mucous  coat,  and  as  a  gen- 
eral rule  transversely  to  the  long  axis  of  the  intestine 
and  parallel  to  each  other,  giving  the  mucous  membrane 
an  appearance  as  though  it  were  the  seat  of  varicose 
veins. 

Between  a  few  contiguous  vessels  are  occasional  small 
anastomoses,  but  by  far  the  greater  number  of  the  ves- 
sels seem  independent  of  each  other.  In  some  parts, 
especially  where  the  vessels  are  the  largest,  there  is 
considerable  actual  overlapping,  but  elsewhere  they  are 
fceparated  from  each  other  by  distances  varying  from  one 
to  two  cm. 

The  smaller  vessels  especially  present  numerous 
nodular  enlargements,  all  of  which  are  filled  with  blood 
and  project  beneath  the  mucosa. 

The  mucous  membrane  is  normal,  and  there  are  no 
changes  in  the  veins  of  the  mesentery  or  other  part  of 
the  abdominal  viscera.  Microscopic  examination  of  the 
structure  of  the  vascular  growth  shows  it  to  consist  of 
abnormally  uuinerous  ;nid  abnormally  enlarged  veins, 
with  saccular  and  globular  dilatations. 

Jamiaiv   10.   1S9S. 
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STRAXGULATED   IXTEENAL  HERXIA 
THEOUGH  A  MESENTERIC  HOLE. 

LOUIS  J.  MITCHELL. 

J.  F.,  a  boy  eight  years  old,  was  sent  on  an  errand  on 
January  1  Tth.  He  ran  down  the  outside  stairs,  and 
v.'hen  near  the  I)ottom  tlie  guard  rail  gave  way  and  he 
fell  into  the  yard,  striking  on  his  abdomen  on  the  frozen 
ground.  The  boy  picked  himself  up  and  went  back  to 
his  mother,  told  her  of  the  accident,  and  then  completed 
the  errand.  Nothing  further  developed  until  the  morn- 
ing of  the  19th  of  January,  when  he  complained  of 
severe  pain  in  the  abdomen;  a  physician  was  called  in, 
who  diagnosed  peritonitis,  but  unfortunately  instituted 
no  operative  measures.     Death  ensued  on  January  31st. 

The  necropsy  showed  an  opening  in  the  mesentery 
near  the  ileo-cecal  junction  which  presented  smooth 
margins.  Several  loops  of  bowel  had  passed  through 
this  and  had  become  strangulated,  being  dark  cherry 
red  in  color.  The  parietal  peritoneum  in  the  vicinity 
was  red  also  and  had  some  flakes  of  lymph  on  its  sur- 
face. The  examination  revealed  no  further  facts  bear- 
ing on  the  case. 

Mr.  Treves,  in  the  Huuterian  Lectures  for  1885,^ 
explains  the  formation  of  these  holes. 

"In  the  foetus,'"'  he  says,  "it  will  often  be  observed 
that  the  ileo-colic  branch  of  the  superior  mesenteric 
artery  circumscribes  by  its  anastomosis  with  the  last  of 
the  intestinal  arteries  an  area  on  the  mesentery  of  a  well 
rounded  or  oval  shape.  This  area  is  remarkable  in  so  far 
that  it  presents  no  fat,  no  visible  blood  vessels  of  any 
kind,  even  in  well  injected  specimens,  and  is  never  oceu- 
piofl  by  any  mesenteric  glands."  A  little  further  on  he 
achls :  "It  will  be  seen  that  this  area  has  the  precise  sit- 
uation, the  outline  and  the  dimensions  of  the  mysterious 
mesenteric  hole,  and  by  the  atrophy  of  the  peritoneum 

1  The  Anatomy  of  the  Intestinal  Canal  and  Peritoneum  in  Man. 
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occupying  the  district  suoli  a  hole  would  he  formed.'^ 
The  author  then  describes  a  case  where  this  areas  was 
entirely  devoid  of  fat,  while  the  surrounding  mesentery 
was  quite  opaque  from  the  depositing  of  fat,  and  the 
writer  has  also  noted  a  similar  case. 

During  the  writer's  service  as  coroner's  physician,  in 
considerahly  over  one  thousand  necropsies,  genuine  holes 
were  met  with  only  ihree  times,  or  one  in  over  five 
hundred  cases.  The  first  was  a  male  child  at  term,  in 
Avhom  the  opening  was  circular  and  one-half  inch  in 
diameter.  Tlie  second  was  in  a  man  of  24;  here  the 
aperture  was  located  in  the  same  region,  the  ileo-cecal 
junction,  but  was  elliptical,  measuring  one  by  three- 
quarters  inches.  In  the  third  case,  a  woman  of  -15,  had 
an  elliptical  hole  in  the  mesentery  of  large  size,  1  by  1% 
inches.  Tiike  the  others,  it  was  situated  near  the  union 
of  the  small  and  large  intestines,  and  the  upper  end  was 
partly  occluded  by  a  thin  membrane,  %  by  %  inches. 
In  none  of  these  three  cases  was  the  cause  of  death  con- 
nected with  the  presence  of  the  holes. 

In  the  case  of  the  little  boy,  first  described,  of  course 
it  is  impossible  to  determine  whether  the  hole  was  en- 
tirely open,  or  whether  it  was  closed  in  by  a  cribriform 
membrane,  such  as  Mr.  Treves  alludes  to,  and  the  trau- 
matism forced  the  bowels  thi'ough  the  perforated  layer. 

This  variety  of  internal  strangulation,  while  not 
exactly  rare,  is  somewhat  uncommon,  and  it  would  seem 
that  tlie  (■.\])lanation  is  furnished  by  the  comparative  in- 
frequency  of  the  mesenteric  holes. 

Januarv  10,  1898. 
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CAECINOMA    OF    THE    PHARYNX,    AVITH    EX- 
TENSIVE AND  ERPtATlC  CORNIFICATIOX. 

LUDVICx   HEKTOEN. 

Under  th^^"  microscopes  are  placed  a  number  of  sec- 
tions of  carcinoma  characterized  by  an  unusuall}'  ex- 
tensive and  erratic  corniilcation.  The  tumor  in  ques- 
tion was  removed  after  death  from  a  man  of  about  45. 
who  died  in  the  Cook  County  Hospital.  The  revised 
anatomical  diagnosis  is  as  follows : 

Carcinomatous  ulcer  m  the  left  sinus  pyriformis; 
metastatic  growth  in  the  right  side  of  the  neck  and  in 
the  liver ;  lipoma  of  the  stomach ;  diffuse  bronchitis  and 
bronchopneumonia,  purulent  pleuritus,  arterial  scle- 
rosis, and  chronic  nephritis. 

The  right  half  of  the  epiglottis  and  the  adjacent 
pharyngeal  mucous  membrane  were  the  seat  of  an  ir- 
regular ulceration  whose  margins  were  raised  and 
notched,  the  floor  containing  larger  and  smaller  yellow- 
ish points ;  the  anterior  margin  extending  down  into  the 
beginning  of  the  esophagus.  The  ulcer  measured  al)out 
G  cm.  vertically  and  3  cm.  transversely,  being  of  an  oval 
outline.  On  the  right  side  of  the  neck,  one  inch  above 
the  middle  of  the  clavicle,  was  a  firm,  oval  growth,  about 
as  large  as  a  walnut,  firmly  connected  with  the  deeper 
parts,  the  skin,  however,  being  freely  movable.  Dissec- 
tion showed  that  the  growth  was  not  connected  with  any 
of  the  adjacent  muscles,  that  it  was  irregularly  oval  and 
nodular,  of  grayish  color,  but  containing  small  masses 
of  yellowish,  caseous-like  material.  In  the  right  margin 
of  the  right  lobe  of  the  liver  was  a  small,  subcapsular 
district,  composed  principally  of  cicatricial  tissue  en- 
closing whitish  or  yellowish  masses,  the  whole  l^eing 
about  as  large  as  a  liazel-init.  Just  below  the  gastro- 
esophageal junction  was  a  small,  oval  mass  in  the  sub- 
mucous tissue  of  the  stomnch,  which  on  microscopic  ex- 
iiniiuatidii  proved  to  l)c  a  lipoma.     IMic  other  oruans  did 
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not  present  am^  changes  of  interest  in  this  connection. 

It  is  only  proper  to  say  that,  on  account  of  the  sim- 
ilarity of  some  of  these  lesions  to  syphilitic  changes, 
they  were  at  first,  before  microscopic  examination  had 
been  made,  regarded  as  of  syphilitic  nature,  and  this 
was  so  stated  in  the  original  anatomical  diagnosis.  Per- 
haps the  subcapsular  area  in  the  liver  and  the  sulimucous 
mass  in  the  stomach  had  the  most  to  do  with  the  forma- 
tion of  this  diagnosis,  ilicroscopic  examination,  how- 
ever, showed  the  nodule  in  the  stomach  to  be  a  lipoma., 
and  the  ulcer  in  the  sinus  pyriformis,  the  mass  in  the 
of  an  unusual  structure  because  of  the  excessive  corni- 
fieation. 

While  the  ordinary  stains  gave  quite  satisfactory  re- 
sults, it  was,  nevertheless,  very  fortunate  to  have  at  hand 
a  reasonably  reliable  method  for  staining  the  horny 
material,  namely.  Gram's  method.  This  useful  method, 
first  suggested  for  this  purpose  by  Babes^  is,  as  recently 
shown  by  Paul  Ernst,  an  almost  specific  stain  for 
horny  material.  Ernst  was  tirst  led  to  its  use  for  ihis 
purpose  in  an  effort  to  demonstrate  horn  in  a  flat-celled 
carcinoma  of  a  bronchus.-  Subsequently  he  described 
his  studies  of  hornification  with  Gram's  method  under 
normal  and  abnormal  conditions  in  two  articles''  in 
which  special  details  may  be  sought. 

It  has  been  found  that,  generally  speaking,  the  violet 
color  given  horn  by  Gram's  method  materially  aids  in 
recognizing  beginning  and  limited  hornification,  and 
also  in  studying  the  relation  of  kerato-hyaline  granules 
to  the  cell  and  to  the  fully-formed,  more  or  less  lamellar 
horny  substance.  In  the  present  ease  the  method  brings 
out  most  clearly  the  unusual  extent  and  lawlessness  of 
the  hornification  in  the  tumors,  whose  nature,  on  this 
account,  at  first  seemed  rather  obscure. 

As  may  be  seen  in  the  specimens,  the  growths  consist 
of  a  connective-tissue  stroma,  with  many  small-celled 
masses  of  rather  small,  compressed,  fiat  epithelial  cells, 
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irregularly  mixed  with  horny  material,  and  also  large 
and  variously  shaped  districts,  composed  wholly  of  horn, 
of  a  wavy  fibrillar,  lamellar  or  scaly  structure,  and  often 
surrounded  by  a  zone  of  small  round  cells.  Often  very 
small  groups  of  epithelial  cells  have  been  partly  or 
wholly  changed  into  horn  and  a  few  quite  characteristic 
pearls  are  to  be  seen  in  the  midst  of  connective  tissue, 
showing  that  hornifieation  has  occurred  in  all  the  cells  of 
the  nest.  Sometimes  masses  of  epithelial  cells  are  seen 
with  cornification  taking  place  at  the  periphery  instead 
of  the  center. 

In  the  growth  in  the  neck  (which  occupies  a  group  of 
lymphatic  glands,  and  must,  therefore,  be  regarded  as  a 
secondary,  and  not  as  a  possible  branchiogenous  carci- 
noma), the  erratic  and  widespread  cornification  is  most 
well-nu^rked.  There  are  areas,  corresponding  apparent- 
ly to  a  whole  lymph-node,  and  occupying  the  major  part 
of  the  sections,  composed  of  irregular,  scaly  masses, 
which,  in  part,  stain  a  diffuse  deep-violet  with  Gram's 
method,  in  part  remain  unstained,  or  stain  with  the 
carmine  or  with  hematoxylin.  At  other  places  tlie 
lymph-follicles  contain,  instead  of  small  groups  of  car- 
cinoma-cells, minute  accumulations  of  horny  material. 
In  the  mass  in  the  liver  the  hornifieation  has  not  been  so 
(•xtensive,  bat  here  also  it  has  occurred  in  an  anomalous 
manner.  In  the  pharyngeal  ulcer  the  hornifieation  is 
also  very  extensive,  and  the  resulting  material  has  a 
inncli  more  concentric,  parallel  and  wavy,  fibrillar  ap- 
pearance than  elsewhere.  The  surface  of  the  ulcer  is 
the  seat  of  necrosis,  and  below  there  is  marked  leucocytic 
accumulation. 

The  study  in  the  early  stages  of  liornification  in  these 
specimens  is  not  satisfactory.  The  unusual  rajtidity  and 
extent  of  the  process  may  account  for  the  absence  of,  or 
failure  to  find,  good  intermediate  stages.  As  Ernst  has 
])«»iiited  out.  Gram's  method  does  not  always  stain  every- 
1l)iiiu'  Ihal  l(ii)ks  like  h.irp.  and  in  these  section-  are  also 
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many  places  in  which  the  horn-like  material  remains  un- 
stained. 

The  general  lawlessness  of  carcinoma  is,  it  seems  to 
me,  exceedingly  well  illustrated  in  the  erratic  and  un- 
controlled hornification  in  the  primary  and  secondary 
foci  of  this  tiimor. 
January  10,   1S9S. 
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CARCINOMA  OF  THE  STOMACH,  EETROGEES- 
SIYE  LYMPHATIC  TEAXSPORT,  MULTIPLE 
CARCIXOMATOUS  CONSTRICTIONS  OF 
THE  ILEUM  AND  TRIPLE  SIMUL- 
TANEOUS PERFORATIONS. 

W.  C.  F.  WITTE. 

Mr.  H.  was  admitted  to  the  Presbyterian  Hospital  of  Chi- 
cago on  Nov.  19.  1896.  under  the  care  of  Dr.  X.  Bridge,  and 
later  of  Dr.  John  A.  Robinson.  His  family  history  was  good. 
The  father  was  drowned,  and  his  mother  is  .still  living  in  Fin- 
land, where  she  is  enjoying  good  health.  His  brothers  and 
sisters  are  all  living  and  well.  There  was  no  history  of 
syphilis,  tuberculosis,  or  malignant  tumor.  The  patient  was 
43  years  old.  married,  and  a  miner  by  occupation.  During 
childhood  he  had  the  diseases  usually  occurring  at  that  time. 
From  that  period  until  this  illness  she  had  no  serious  disease. 
His  habits  were  good,  and  he  used  alcoholics  but  moderately. 
His  present  trouble  was  first  noticed  dvuing  October,  1895,  at 
which  time  he  experienced  a  sharj)  pain,  located  at  the  pyloric 
end  of  the  stomach,  and  radiating  laterally.  This  pain  was 
more  or  less  continuous  during  the  entire  illness.  Vomiting 
did  not  occur  until  some  time  during  October,  1S9(>.  after  which 
it  was  continuous.  The  vomitus  consisted  of  food  taken,  and 
mucus  which  was  sometimes  stained  with  blood ;  the  vomiting 
usually  occurred  many  hours  after  eating.  From  the  beginning 
of  his  illness,  in  189.').  up  .to  the  time  he  entered  the  hospital, 
he  had  lost  .30  jjounds  in  wciglit.     His  appetite  was  very  poor. 
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and  he  had  taken  mostly  liquid  food.  The  bowels  were  con- 
stij)ated.  When  he  entered  the  Hospital  on  Nov.  19,  1896, 
he  was  conscious  and  confined  to  bed.  Movements  of  the  ex- 
tremities were  carried  out  with  great  difficulty;  his  body  was 
emaciated,  and  the  skin  dry  and  flabby,  having  a  peculiar 
lemon-color.  The  respirations  were  normal :  his  tongue  was 
thickly  coated  and  furred.  The  pupils  were  equal,  the  sclero- 
tics  slightly  jaundiced.  The  abdomen  was  not  distended,  and 
there  was  no  ankle-edema.  The  physical  examination  of  the 
thorax  was  negative.  On  palpating  the  abdomen  it  was  found 
to  be  tender  on  deep  pressure,  especially  near  the  pyloric  end 
of  the  stomach,  but  no  distinct  mass  could  be  outlined.  There 
was  no  enlargement  of  the  liver  or  spleen;  a  little  tympanites 
was  found  on  percussion.  The  outlines  of  the  stomach  did  not 
extend  below  the  umbilicus.  A  test-breakfast  was  given,  con- 
sisting of  a  cup  of  tea  and  a  biscuit.  One  hour  later  the  con- 
tents of  the  stomach  were  removed  and  analyzed.  Four  ounces 
of  fiuid  were  obtained.  UfTelmann's  test  showed  the  presence 
of  lactic  acid.  Giinzburg's  test  showed  deficient  digestive 
power.  Absorption-test  required  12  minutes;  the  reaction  of 
the  material  was  acid.     Urine  examination  negative. 

The  pa.tient  was  shown  in  the  ^Medical  Clinic  of  Rush  Medi- 
cal College  by  Dr.  X.  Bridge,  and  a  diagnosis  of  carcinoma  of 
the  pylorus  was  made. 

The  treatment  consisted  of  daily  lavage,  liquid  food,  and 
stimulation  by  means  of  drugs. 

On  Xovember  26.  a  week  after  his  admission  to  the  hospital, 
the  patient  had  a  sudden  sharp  pain  in  his  abdomen,,  continu- 
ing for  several  hours.  His  pulse  became  irregular,  rapid  and 
feeble.  The  abdomen  became  distended,  constipation  was  com- 
plete, and  tympanites  developed.  A  diagnosis  of  peritonitis 
from  perforation  was  made.  Six  days  after  tne  attack  the  pa- 
tient died,  and  three  hours  later  a  post-mortem  was  made  by 
Dr.  Hektoen. 

Post-Mortem  Report. — The  body  was  still  warm,  of  medium 
size,  and  somewhat  emaciated.  The  hair  was  yellowish,  the 
neck  long  and  thin,  the  chest  broad;  the  abdomen  was  dis- 
tended and  hard  to  the  touch.  The  abdominal  cavity  contained 
a  large  amount  of  turbid,  yellowish  fiuid.  The  peritoneal  sur- 
face of  the  intestines  was  covered  with  fibrinous  masses,  and 
the  coils  were  closely  matted  together,  i'he  left  pleural  cavity 
was  obliterated  by  firm  adhesions.  The  pericardium  was 
smooth  and  empty.  The  heart  was  of  normal  size,  and  the 
endocardium  smooth.  On  section  the  myocardium  was  firm 
and  uniformly  grayish-red  in  color.  The  left  lung  showed 
marked  white  thickening  of  the  pleura,  especially  over  the 
lower  lobe.  Tlie  right  lung  was  firmly  adherent,  especially  to 
the  diaphragm.  Jioth  lungs  contained  much  blood,  and  there 
was  crepitation.     The  es()])hagiis  was  smooth. 
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Ill  the  center  of  the  lesser  curvature  of  the  stomach  was  a 
large  nodular  mass,  the  posterior  surface  of  which  was  adhe- 
rent to  the  liver.  Owing  to  the  constriction  of  the  central  part 
of  the  stomach  by  this  mass,  the  stomach  was  drawn  up  into 
an  hour-glass  shape.  On  .the  mucous  surface  of  this  mass  was 
an  irregular  ulcer,  with- rough,  hard  borders,  and  a  smooth, 
hard  lloor.  This  ulcer  extended  half  way  through  the  stomach 
wall.  The  remainder  of  the  gastric  mucous  membrane  was 
normal. 

The  lymphatic  glands  behind  the  stomach  were  firm  and 
nodular. 

At  2,  o,  and  7  feet  above  the  ileocecal  valve  were  constrictions 
of  the  lumen  of  the  ileum,  with  corresponding  perforations  of 
the  wall.  The  constriction  nearest  the  ileocecal  valve  was  the 
most  marked  externally,  having  the  appearance  of  a  healed  in- 
tussusception. Just  above  the  upper  rounded  end  of  this  con- 
striction, at  the  bottom  of  the  sulcus  forming  it,  and  opposite 
the  mesenteric  attachment  of  the  intestine,  was  a  perforation 
about  the  size  of  the  end  of  a  small  lead-pencil. 

Tlio  mesenteric  glands  were  distinctly  enlai-ged,  and  on  the 
peritoneal  surface  of  .the  bowel  were  several  grayish-white 
nodules  about  the  size  of  a  split  pea. 

C>n  exposing  the  mucous  membrane  of  the  intestine,  a  nar- 
row circular  ulcer,  2  cm.  in  width,  was  seen,  causing  almost 
complete  interruption  of  the  continuity  of  the  intestine,  the 
continuity  being  maintained  by  a  small  band  of  tissue  near  the 
mesenteric  attachment.  In  the  center  of  this  ulcer  was  the 
perforation  mentioned.  The  margins  of  the  ulcer  were  raised 
and  tliickened,  of  a  darker  color  than  the  tissue  adjacent  to  it. 
The  floor  and  margins  of  the  ulcer  were  nodular,  most  so  at 
the  margins  and  becoming  less  so  toward  the  center,  where  the 
ulceration  had  extended  through  the  ditlcrent  layers  of  the 
intestine.  For  quite  a  distance  above  the  constriction  the  walls 
of  the  ileum  were  greatly  thickened,  apparently  from  an  in- 
crease in  the  internal  muscular  coat  and  muscularis  mucosae. 

The  second  ul^-er  corresponded  in  general  to  the  one  just  de- 
scribed. 

The  third  ulcer  was  less  maiked  than  tiie  other  two  and 
apparently  of  more  recent  origin. 

Higher  up  in  the  intestine  was  a  fourth  ulcer  about  the 
size  of  a  silver  ;i-cent  piece.  It  involved  only  the  mucous 
membrane  of  the  intestine,  and  externally  no  evidence  of  the 
ulcer  was  to  be  seen. 

At  various  points  in  the  jsmall  intestine  were  small  irregu- 
lar areas  of  infiltration,  located  principally  in  the  submucous 
and  subperitoneal  tissue.  The  largest  of  these  areas  meas- 
ured 1  cm.  in  diameter,  and  the  smallest  areas  could  barely  be 
seen  or  felt. 

The   vermifoini    a])i)endix    was   iiilacl.      Tlic  colon   contained 
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hard  ftn-al  iiiattt'r:  its  nnicovis  iiieinbrane  was  smooth  and  nor- 
mal. The  retroperitoneal  glands  were  enlarged.  The  capsules 
of  the  kidney  were  free,  the  substance  firm  in  consistence,  and 
tlie  cortical  markings  very  broad  and  distinct.  They  were  of 
normal  size  and  contained  much  blood.  The  adrenals,  the 
liver,  spleen,  and  pancreas  presented  no  macroscopical  changes, 
l)ut  there  were  adhesions  between  the  liver  and  diaphragm  and 
around  the  gall-bladder,  binding  the  latter  to  the  stomach 
and  omentum.  The  aorta  was  smooth  throughout  its  entire 
course.     The  brain  and  spinal  cord  were  not  examined. 

The  anatomical  diagnosis  reads  carcinoma  of  the  stomach; 
carcinoma  of  the  regional  lymph-nodes:  multiple  carcinoma- 
tous nodules  and  ulcers  in  the  ileum,  with  triple  simultaneous 
j^erforation :  general  sero-fibrino  purulent  peritonitis:  chronic 
nephritis:   right  adhesive  pleurisy:   adhesive  perihepatitis. 

The  feature  of  most  interest  in  this  case  is  the  method 
i;n  which  metastasis  occurred.  There  are  at  least  four 
wavs  in  wliich  these  secondarv  foci  might  have  devel- 
oped : 

1.  They  might  have  occurred  by  ^vay  of  the  blood- 
current,  but  the  absence  of  tumors  in  the  liver,  the  lungs, 
and  elsewhere,  points  strongly  against  this  1)eing  the 
case. 

2.  The  growths  in  the  intestine  might  have  been  the 
result  of  a  contact-infection,  tumor-cells  being  carried 
with  the  gastro-intestinal  contents  from  the  stomach  to 
the  point  of  the  ileum  involved. 

0.  The  secondary  growtlis  miglit  have  been  the  resttlt 
cf  direct  and  continuous  infiltration  in  the  intestinal 
wall  from  the  ])rimary  focus. 

-I.  A  retrograde  lym])hatic  current  might  have  carried 
tlie  carcinoma-cells  to  the  different  points  of  localization. 

Tiiat  retrograde  currents  do  occur  in  the  lymphatics 
and  blood-vessels  has  been  shown  by  von  Reckling- 
hausen^ and  corroborated  by  many  other  pathologists, 
among  tlu'iii  Karl  Virtli.-  As  long  ago  as  1867  Wal- 
(Teyer"  described  the  following  iiistmictivc  cxainples  of 
this  mode  of  metastasis: 

1.  A  retrograde  carcinomatous  injection  of  the  chy- 
lous vessels  of  the  duodenniii. 

In  a  ca^c  of  tarcinoma  of  the  pvlorus  i.l  was  found  that  in 
14 
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the  adjacent  jiarts  of  the  duodenal  mucons  membrane  nearly 
all  the  chylous  vessels  of  the  villi  were  crowded  full  of  epithe- 
lial cells.  ]\Iany  of  the  villi  had  retained  their  natural  size, 
others,  owing  to  the  mass  of  tlie  cells  in  their  interior,  were 
thinned  and  saceula,ted.  Leading  from  the  base  of  the  villi  out 
through  the  mucosa  and  submucosa  and  muscularis  of  the 
duodenum  were  streaks  of  epithelial  cells  which  seemed  to 
occupv  the  paths  of  the  l\anphatic  vessels  of  the  intestinal 
wall.  ' 

2.  Eetrograde  metastasis  of  the  peritoneum  and  nies- 
e-utery  in  a  ease  of  carcinoma  of  the  stomach. 

Located  on  the  small  curvature  of  .the  stomach  was  a  thick 
induration  about  the  size  of  a  dollar,  over  which  the  mucous 
membrane  was  intact  and  freelv  movable.  From  this  there 
arose  several  secondary  nodules,  which,  owing  to  their  soft- 
ness, were  recognized  as  being  of  more  recent  origin.  INIicro- 
scopically  the  lymph-vessels  throughout  the  muscularis  of  the 
stomach  were  filled  with  carcinoma-cells.  The  peritoneum, 
both  visceral  and  parietal,  was  much  thickened,  as  was  also 
the  suspensory  ligament  of  the  liver.  Many  small,  flattened, 
non-transparent  nodules,  firm  to  the  touch,  were  found.  They 
M'ere  very  abundant  on  the  serous  coat  of  the  small  intestine, 
and  iin  the  diai)hragm  were  recognized  many  similar  masses 
in  the  course  of  the  lymph-vessels,  which  in  some  places  led 
from  one  mass  to  another.  On  the  pleural  surface  of  the  dia- 
phragm were  recognized  many  similar  neoplastically  injected 
lymph-vessels.  It  was  impossilde  to  follow  them  into  tlio 
thoracic  duct. 

Another  case  of  great  interest  in  this  connection  is 
reported  by  Anton  Brosch:* 

There  was  found  a  primary  carc-inoma  of  the  stomacli.  with 
two  metastatic  foci  5  cm.  and  ^2  meter  above  the  ileocecal 
valve,  and  one  constriction  in  the  vermiform  appendix.  In 
this  case  there  was  a  single  perforation  in  the  primarj^  tvunor, 
which  was  attributed  .to  a  gastric  ulcer  coexisting  Ayith  the 
carcinoma.  The  constriction  nearest  the  ileocecal  valve  was  so 
marked  that  the  lumen  of  the  bowel  was  not  larger  than  a  small 
leail-])('ncil.  The  mucous  membrane  was  intact,  and  there  was 
.much  hypertrophy  of  the  bowel,  due  almost  entirely  to  thick- 
ening in  the  muscular  coat.  The  remaining  constrictions  in  the 
bowel  and  vermiform  ai)])endix  corresponded  to  the  one  just 
mentioned.  The  regional  glands  were  all  enlarged.  Microscopi- 
cal examination  showed  that  the  primary  carcinoma  had  devel- 
oped upon  the  base  of  a  gastric  ulcer.  L^pon  examining  thr 
constriction  nearest  .the  ileocecal  valve  the  circular  thickening 
was  found  to  be  due  to  vuiiform  infiltration  with  the  tumor- 
cells,  which  did  not  involve  the  serous  or  nuicous  membrane. 
The  serous  mcnibraiic  was  simjjly  drawn  in.  in  that  way  causing 
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the  constriction.  Tlie  carcinoma  cells  extended  through  the 
muscular  and  submucous  layers  to  the  mucous  membrane  only; 
the  nuiscular  fibers  were  not  involved.  Only  the  lymph  Tiatlis 
contained  the  cells,  which  were  polygonal,  from  pressure.  At 
no  point  were  the  cells  found  in  the  free  lumen  of  the  bowel, 
and  the  mucous  membrane  being  everywhere  intact,  Brosch  ex- 
cluded contact-infection,  reporting  it  as  a  case  of  '"carcinoma- 
tous lymphadenitis"  and  '•Ipnphangitis.'" 

AVitli  these  cases  before  us  the  microscopical  study  of 
our  case  of  primary  carcinoma  of  the  i33ioric  end  of  the 
siomach,  with  secondary  metastatic  foci  in  the  ileum, 
becomes  quite  interesting.  Sections  were  made  and 
stained  in  the  ordinary  v/ay  of  the  primary  tumor,  of  a 
cross-section  of  the  entire  bowel  where  it  was  most  thick- 
ened, of  parts  of  the  intestinal  Avail  at  the  various  con- 
strictions and  of  the  regional  glands.  The  section  from 
the  primary'  tumor  shoNved  typical  carcinomatous  struc- 
ture. 

The  cross-section  of  the  bowel  where  it  was  most 
thickened  showed  under  low  power  a  marked  peritonitis, 
with  round-cell  infiltration  on  the  serous  and  subserous 
coat. 

Examining  from  without  inward  we  first  notice  the 
presence  of  carcinoma-cells  just  beneath  the  serous  coat. 
The  cells  at  this  point  are  round.  In  the  same  area  is  a 
iiiarked  leucocytic  infiltration.  Passing  toward  the 
lumen  of  the  bowel  we  find  the  number  of  carcinoma- 
cells  gradually  increasing  until  the  mucous  membrane 
is  reached,  where  they  are  absent.  The  muscular  layer 
is  greatly  thickened,  and  between  the  muscle-fibers  the 
carcinoma-cells  can  be  seen  streaming  towards  the  sub- 
the  naked  eye  in  the  form  of  a  faint  blue  line  between 
mucotis  layer.  This  is  so  marked  that  it  can  be  seen  with 
the  circular  muscle-fibers,  and  from  this  at  apparently 
regular  intervals  streaks  of  carcinoma-cells  can  be 
traced  to  the  submucous  membrane.  Occasionally  are 
seen  largo  areas  of  cells  packed  closely  together.  Under 
I'.igli  power  these  couflitioiis  are  more  easily  made  out. 
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By  tracing  out  one  of  these  blue  streaks,  composed  of 
carcinoma-colls,  it  is  seeii  that  the-  cells  pass  between 
the  nniscle-fibers.  The  cells  are  ronnd  in  the  sub- 
serous coat,  becoming  spindle-shaped  while  passing 
through  the  narrow  spaces,  and  becoming  round  again 
when  the  efl'ects  of  pressure  are  removed  in  the  sub- 
mucous coat.  The  mucou<  meml)rane  is  intact  and  no 
carcinoma-cells  are  seen  in  the  free  lumen  of  the  bowel. 
The  blood-vessels  are  nonnal,  containing  only  blood- 
corpuscles.  The  sections  taken  where  perforations  hac^ 
occurred  revealed  similar  structure,  and  in  addition  a 
marked  necrosis,  the  different  layers  of  the  intestine 
being  largely  destroyed.  The  round  cells  are  present 
in  greater  numbers,  and  there  are  a  few  nucleated  round 
cells  of  large  size.  Some  of  the  sections  taken  where 
the  intestine  is  apparent!}'  normal  to  the  naked  eye 
showed  occasionally  in  the  submucous  coat  a  few  tunior- 
cells.  The  mesenteric  lymphatic  glands  showed  carci- 
nomatous infiltration  distinctly. 

Conclusion. — As  no  tumor-cells  are  fouiul  in  tbe  free 
lumen,  and  the  mucous  membrane  beiug  everywhere 
intact,  contact-infection  can  be  excluded.  The  micro- 
scopical study  of  the  specimens  showed  thai  a  continuous 
growth  in  tlie  wall  of  the  digestive  tract  from  the 
prinniry  tumor  to  the  metastatic  foci  had  not  occurred. 
The  regional  glands  being  involved,  together  with  the 
retroperitoneal  glands,  the  presence  of  carcinoma-cells 
in  tile  lymph-vessels  of  the  ileum  not  the  result  of 
immigration  from  the  lumen  or  meta>tasis  in  the  blood- 
vessels would  seem  to  decide  that  this  is  another  illus- 
tration of  retrograde  transportation  of  tumor-cells  in 
the  lyni|)h-vessels.  Tiie  perforations  occurring  at  the 
same  liini'  would  indicate  the  common  cause  and  a 
common  mode  of  origin.  From  the  fact  that  they  were 
found  where  the  flexion  of  the  bowel  was  most  marked 
(see  post-mortem  report)  and  in  the  sulcus  formed  by 
the  flexion.   Ihcv   inii^lit    he  considered   to   lie   the   result 
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of  a  quite  acute  interference  with  the  circulation  at  tiiat 
point,  causing  necrosis. 
Februarv  U.   1898. 
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THE  DIFFUSE  IXFILTRATING  FOEM  OF  CAR- 

cixn:\r.\  of  the  stomach. 

LUDVIC;    HEKTOEX. 

On  presenting  a  spcimen  of  diffuse  carcinoma  of 
the  stomach  to  the  John  Hopkins  Hospital  Medical 
Society.  Professor  W'.'lcli'  remarked  that  there  are 
three  diseases  that  may  produce  gross  alteration  in 
the  stomach,  indistinguishahle  from  each  other  to  the 
naked  eye,  voz.,  cirrhosis  or  fihroid  thickening  of  the 
stomach,  primary  infiltrating  carcinoma  and  secondary 
infiltrating  carcinoma  of  the  stomach.  Orth-  regards 
the  majority  of  instances  of  contraction  of  the  stom- 
ach as  due  to  carcinomatous  infiltration,  and  Welch 
looks  upon  a  large  numher  of  the  older  cases  in  litera- 
ture reported  as  cirrhosis  of  the  stomach  as  diffuse 
carcinoma  of  this  organ,  f<ecause  the  diagnoses  were 
not  made  by  microscopic  examination. 

The  first  spet-iinen  of  primary  infiltratiiiii-  c-arcinoma  nt  tlio 
stoiuacii.  uhifh  T  slicw  licre.  is  an  example  of  a  tibrou>  i-ar- 
cinoma,  or  xirrliii-..  occurrinsr  in  a  woman  45  years  old,  who 
had  .uflVred  »nw  months  with  asc-ites,  which  reeiuired  re- 
]ieated  tappinjrs:  there  was  also  prouriessive  emaciation,  hut 
never  any  ])rominent  fjastric  symptoms.  Post-mortem  there 
was  emaciation,  hrown  atrophy  of  the  heart  and  atrophy  of 
the  liver.  The  abdomen  contained  about  800  cubic  centimeters 
of  reddish  tluid.  The  peritoneum  was  universally  rough  and 
thickened  and  there  were  firm  adhesions  between  the  intestinal 
coils  and  the  external   wall:   between  the  adherent  structures 
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cystic  accumulations  of  clear  iluid  existed,  especially  about  .the 
cecum,  around  wliich  the  structures  were  matted  together  in  a 
hopeless  tangle.  There  were  adhesions  around  the  spleen,  the 
stomach,  and  the  pelvic  organs.  The  omentinn  was  drawn  up 
into  ,the  form  of  a  thick  lidge  across  the  upper  part  of  the 
abdomen.  In  the  mesentery  were  bands  of  thick  tissue  con- 
taining small  islands  of  yellow  color.  There  was  marked  in- 
duration and  contracted  adhesions  about  the  portal  vein,  the 
wall  of  which  seemed  thick,  the  lumen  reduced.  There  was  no 
portal  .thrombosis. 

On  separating  the  perigastric  adhesions,  the  stomach  was 
found  to  be  a  small  mass  about  one-thrd  the  size  of  the  normal 
organ;  it  weighs  389  grams.  It  seems  like  a  solid,  hard  organ 
and  retains  its  outline  in  wha.tever  position  it  is  placed.  Its 
serous  surface  is  I'ough  and  shreddy,  the  serosa  thickened, 
especially  along  the  greater  curvature,  where  the  thickening 
extends  into  the  contracted  omentum ;  the  induration  and 
thickening  ceases  abruptly  at  the  duodenal  and  esophageal 
limits. 

Paljiation  does  not  indicate  a  liollow  oi'gan.  An  incision 
along  the  lesser  curvature  reveals  a  small  balloon-shaped  cavity, 
the  bulb  coi'responding  to  the  fundus:  the  cavity  would  prob- 
al)Iy  hold  loti  cubic  centimeters.  The  nuicosa  is  entirely 
smooth,  i)inkish.  i)ut  thrown  into  huge  stiff  folds  on  account 
of  great  thickening  in  tlic  siil)nuu-osa.  Tlie  duodenal  and  eso- 
phageal mucous  mciiiiuancs  ajipear  normal.  The  walls  of  the 
stomach  aic  greatly  lliickcucd.  mostly  along  the  larger  curva- 
ture: hcic  tiic  wall  is  I..")  to  2  centinu'ters  thick:  the  .thicken- 
ing is  due  to  changes  in  the  subnuicous  and  subserous  coats 
))rincipally :  these  are  composed  hugely  of  a  hard  gristly  sub- 
stance. The  nuiscular  coat  :ippears  more  hypertrophied.  In 
no  part  of  the  stomach  is  there  any  primary  tumoi-.  Tin  re 
were  no  isolated  metastases. 

]\I)ci-oscopically  it  is  shown  lliat  the  thickening  is  due  to  tlic 
growth  of  a  large  amount  of  tibrous  tissue  in  the  subnuicous 
and  subserous  coats  and  to  hypertrophy  of  the  muscular  layei-. 
Shrunken  epithelial  cells  are  present  in  all  coats  arranged 
in  small  rows  and  alveolar  masses,  but  the  tibrous  tissue  pre- 
dominates markedly.  ;iiul  it  was  necessary  to  make  many  sec- 
tions in  order  lo  liiul  any  distinct -carcinomatous  structure. 
The  mucous  membrane  is  not  at  all  characteristic  because  of  a 
dilfuse  destruction  of  its  cells  and  glands.  Sections  from  tiie 
omental  and  ])eritoneal  thickening  also  show  a  hbrous  carcino- 
matous structure. 

Hero  wo  havo,  then,  a  diffuse  infill ratiiii;-  fihrous 
carcinoma  of  the  whole  stomach:  the  "fowtli  is  ]iri- 
mary.  'Die  carcinoma  lias  infiltrated  the  onu'iitiiiii. 
tlie   ])ci-it()ii('iiiii    and    the   jicri^'astric   stnictiircs.    result- 
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ing  in  great  thickening  and  contracting  dense  adhe- 
sions which,  among  other  results,  led  to  compression 
of  the  portal  vein  and  its  branches,  thns  producing  an 
ascites  which  is  of  interest  from  tlie  standpoint  of 
differential  clinical  diagnosis. 

The  second  specimen  of  diffuse  carcinoma  of  the 
stomach  concerns  an  example  of  the  somewhat  rare 
form  of  infiltrating  medullary  carcinoma,  the  ulcera- 
tion of  the  mucous  surface  being  confined  to  a  small 
circumscribed  area. 

The  patient  \va>  a  man  4.3  years  old,  in  Dr.  Edwards"  ward 
in  the  Cook  County  Hospital.  The  following  facts  have  been 
abstracted  from  the  clinical  notes.  The  illness  began  about 
four  months  before  death  with  pain  in  epigastrium,  vomiting 
of  food  only;  has  lost  almost  forty  pounds  in  weight.  He  was 
niuch  emaciated,  the  skin  sallow  and  harsh.  There  was  tender- 
ness over  the  whole  abdomen,  the  stomach  apparently  covered 
by  the  greatly  enlarged  liver,  which  reached  below  the  navel 
and  into  the  left  hypochondrium.  being  somewhat  dome-shaped. 
Three  attemjjts  to  secure  stomach  contents  failed:  the  tube 
seemed  to  meet  some  obstruction  at  or  near  the  cardiac  end 
of  the  stomach. 

The  post-mortem  showed  emaciation  and  general  icterus. 
There  were  small  but  firm  nodules  on  the  peritoneum.  The 
lymph  glands  in  .the  hilum  of  the  liver  were  much  enlarged 
and  caused  pressure  on  the  bile-ducts,  the  gall-bladder  being 
greatly  distended.  The  retrogastric  and  retroperitoneal  lymph 
glands  were  also  enlarged  and  infiltrated.  The  stomach  is 
very  small:  it  weighs  1.50  grams:  the  cavity  is  A'ery  materially 
reduced  in  size.  On  the  posterior  wall  near  the  esophageal 
opening  is  an  ulcer  with  raised  nuirgins  and  rough  iloor,  about 
'.'.  by  .3  centimeters  in  extent.  Spreading  apparently  from  tliis 
point,  there  ha<  occurred  a  dilfuse  infiltration  of  the  walls  of 
the  stomacii  leading  to  great  thickening  of  all  the  coats  of  the 
organ,  which  giadually  becomes  less  marked  as  the  pylorus  is 
a[)proac!ied.  so  that  at  a  point  about  G  centimeters  from  the 
pylorus  the  walls  seem  of  normal  thickness.  The  nuicous  mem- 
Drane  is  covered  witli  a  grayish  black  mucus.  The  liver  con- 
tained innumerable  secondary  tumors  and  weighed  ooOO  grams. 

.Microscopically  (sections  demonstrated)  the  tumor  of  the 
stomach  is  seen  to  be  made  up  of  rather  small  irregular  epi- 
ilielial  cells  arranged  in  a  loose  stroma  in  quite  solid  heaps 
and  columns,  whicli  have  grown  difl'usely  throughout  the  coats 
of  the  stomach,  following  apparently  the  lymph  vessels,  the 
inliltration  being  most  jn'onounced  in  the  suliiiiucous  and  sub- 
serous coats,  but  invading  tlw  muscular  coat  also,  in  the  form 
ot  a   liianching  .-imall-al\ "'nliiicd  cnrciiiiiiiiatoMs  network. 

April    11.  1898. 
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ON     KOEPPE'S     THEORY     REGARDING     THE 

EORMATION  OF  HYDROCHLORIC  ACID  IN 

THE   STOMACH. 

JOHX  A.  WESSXER. 

Koeppe's  theory  that  the  formation  of  free  hydrochlor- 
ic acid  in  the  stomach  is  the  result  of  the  ionization  of 
NaCl  in  the  stomach  and  of  acid  carbonates  and  phos- 
jshates  in  the  blood  whereby  the  H-ions  in  the  blood  are 
exchanged  for  the  Na-ions  in  the  stomach  is  a  beautiful 
theory — on  paper ^  Koeppe  has,  however,  failed  to  prove 
the  correctness  of  the  theory  and  the  further  investiga- 
tion on  the  subject  of  which  promises  were  held  out 
in  his  first  paper  have  not  yet  appeared. 

The  following  experiments  prove  completely,  as  it 
seems  to  me,  that  Koeppe's  theory  is  without  foundation 
in  fact.  Fasting  stomachs  were  first  washed  out  with 
cold  water  to  remove  the  greater  part  of  the  chlorides 
j'.nd  the  free  HCl  that  is  frequently  found  in  fasting 
stomachs-. 

Turck's  gyi-omele  or  revolving  sound  was  then  intro- 
duced and  rotated  for  a  few  minutes.  The  stomach 
contents,  perfectly  neutral  in  reaction  before  the  intro- 
duction of  the  gyromele,  now  gave  very  pronounced 
reaction  with  the  reagents  of  Gunzberg  and  Boas,  and 
by  titration  the  acidity  was  found  to  correspond'  to 
0.1  per  cent.  HCl. 

Against  this  experiment  may  be  advanced  the  objec- 
tion tliat  NaCI  molecules  first  entered  the  stomach 
fidii!  the  l)]oo(l  on  stimulating  the  mucous  membrane 
with  the  gyromele.  and  that  this  sodium  cliloride  was 
thus  ionized  and  converted  into  free  HCl  by  the  above- 
mentioned  exchange  of  ISTa  and  H-ions.  This  would  be 
in  liarmony  with  Koeppe's  assumption  that  NaCl  mole- 
cules can  pass  through  the  mucous  membrane,  while  the 
CI  atoms  can  not  do  so.     Although  this  assimiption  of 
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Kd^ppe's  is  far  from  proven,  the  objections  that  conld 
be  made  on  tlie  strength  of  it  were  met  by  the  following 
ex])eriment :  After  washing  the  stomach,  physiological 
&alt  solution  (O.T  XaCl)  was  introduced  and  allowed 
to  remain  for  about  ten  minutes.  If  Koeppe's  theory 
were  correct,  this  salt  solution  should  certainly  have 
contained  more  ov  less  free  HCl.  Not  a  trace  could, 
however,  l)e  detected  either  by  Gunzberg's  or  by  Boas' 
reagents.  By  sul)sequent  use  of  the  gyromele,  however, 
there  was  again  obtained  very  strong  HCl  reactions 
and  titrations  again  indicated  an  acidity  of  about  0.1 
per  cent.  HCl. 

From  these  experiments  we  must  conclude  that  Koep- 
l^ie's  theory  is  untenable,  and  that  the  HCl  of  the  stom- 
ach juice  is  a  product  of  the  cellular  activity  of  the 
glands,  Avhatever  may  be  the  chemistry  of  its  formation. 
It  may  be  added  that  the  ahove  experiments  have  re- 
]:)eatedly  been  carried  out,  not  only  on  normal  persons, 
but  also  on  patients  suffering  from  hyperacidity ;  yet 
in  every  case  the  result  was  the  same.  The  production 
of  hydrochloric  acid  Avas  easily  produced  by  means  of 
the  gyromele.  but  not  by  the  cold  salt  solutions. 

In  conclusion,  I  wish  to  record  three  interesting 
cases  of  chronic  gastritis  upon  which  experiments  sim- 
ilar to  the  ahove  (omitting  the  salt  solution)  were  per- 
formed. The  stomach  contents  in  these  cases  showed 
no  trace  of  free  HCl  either  hefore  or  after  using 
Tnrek's  gyromel(\  On  estimating  the  total  chlorides 
in  the  contents  before  and  after  evaporating  to  dryness 
on  the  waterbath  (according  to  method  for  estimating 
free  HCl  tliore  was,  however,  found  a  difference  of 
about  0.1   per  cent,  of  chlorine. 

In  one  of  these  cases  the  stomacli  contents  was  found 
alkaline.  Tlie  patient  was  given  20  drops  three  times 
daily  of  dilute  bvdroebloric  acid  T'.  S.  V.  At  the  end  of 
two  week>  ;in  exami ual iou  w;is  made  of  stomach  con- 
tents   (on    ]"'.\v;dd    test    ni(  al) .      lAcnetion    still    ;dk;iline. 
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but  Boas  and  Gunzberg  reagents  gave  a  beautiful  hydro- 
chloric reaction.  The  experiment  repeated  next  day 
gave  the  same  result.  A  few  da3^s  later  an  examination 
vas  made  of  stomach  contents  twelve  hours  after  eat- 
ing. Eeaction  alkaline.  Boas  and  Gunzberg  were 
again  positive. 

Tbe  total  chlorine  estimated  before  and  after  evapora- 
tion gave  a  difference  of  0.1  per  cent,  of  chlorine.  Two 
weeks  elapsed  before  patienl  was  seen  once  more. 

The  contents  on  a  test  meal  was  now  found  distinctly 
acid;  total  free  Iwdrochloric  acid  0.2  per  cent. 

A  few  days  later  on  examination  on  an  empty  stomach 
the  contents  still  showed  an  alkaline  reaction.  Boas 
and  Gunzberg.  however,  gave  a  good  hydrochloric  acid 
reaction^^. 

Tbe  qnestion  that  Iuto  naturally  presents  itself  is 
in  what  form  was  this  volatile  chloride  present  in  the 
gastric  contents,  and  do  the  so-called  hydrochloric  acid 
secreting  cells  in  real  it v  secrete,  not  hydrochloric  acid 
directly,  but  some  compound  of  HCl  which  bears  to 
the  latter  a  relation  like  that  of  the  zymogens  to  the 
enzymes?  Investigations  looking  toward  the  clearing 
nj)  of  these  points  are  being  continued. 

June  14,  1808. 

BII5I  KKilJAIMIY. 

1.  Pfliiger's  Archiv,  1896.  Ixii.  589. 

2.  The  wasliwater  must  be  cold.  Warm,  even  moderately  warm  water, 
lias  a  suHisietitly  stimulatins  effect  to  produce  quite  perceptible  tra  'es 
of  HCl.  Cold  water,  on  the  other  hand  seems  to  paralyze  the  HCl 
secreting  cells  even  in  cases  of  hyperacidity  and  by  means  of  such  water 
the  stomachs  are  quite  readily  washed  frei'  from  hydrochloric  acid.  The 
chlorides,  on  the  other  hand,  can  not  be  completely  wasiied  away  as  I.  in 
fact,  observed  in  my  first  experiments  on  this  subject.  (Medicine,  Chi- 
cago, 1895.) 

3.  D  iring  th'?se  experiments  the  patient  did  not  take  hydrochloric 
acid.  Boas  and  Gunzberg  reagents  were  freshly  prepared  and  an  evapo- 
ration gave  no  red  color. 
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A  REPORT  OF  TWO  CASES  OF  GANGRENOUS 

PANCREATITIS    WITH  DISSEMINATED 

FAT  NECROSIS. 

iier:max  a.  brenxecke. 

While  oil  the  house  staff  of  the  Cook  Count}-  Hos- 
pital two  cases  of  gangi-enous  pancreatitis  came  under 
my  observation.  Although  the  knowledge  of  pancre- 
atitis has  greatly  increased  during  the  past  few  years 
iiistances  of  this  interesting  disease  are  still  so  infre- 
quent that  tlie  following  eases  are  deserving  of  report : 

Ca.se  ]. — Susie  L.,  age  i7,  white,  married,  Irish;  was  ad- 
mitted to  the  service  of  Dr  J.  B.  Murphy,  June  7,  1897.  Her 
father  and  one  sister  died  of  tuberculosis,  the  mother  is  still 
living  and  well.  The  patient  is  the  mother  of  three  children 
and  has  had  two  miscarriages.  The  last  labor  occurred  twelve 
years  ago  and  in  all  labors  the  puerperium  was  normal.  The 
menses  were  always  normal.  She  denied  all  syphilitic  history. 
Her  daughter  informed  us  later  that  for  the  past  nine  years 
she  had  been  drinking  brandy  to  excess.  The  patient  informed 
us  that  she  had  had  "Bright's  disease"  for  .the  past  few  years 
and  had  been  in  the  "Sisters"  Hospital"  for  the  same.  Other- 
wise her  health  had  always  been  good.  Her  present  illness 
began  five  days  before  entrance  to  the  hospital.  While  going 
to  market  she  was  seized  with  severe  cramj)s  in  the  abdomen 
and  "fell  to  .the  ground."  She  had  to  be  carried  home  and 
was  given  morphin  hypodermically  repeatedly  for  the  pain, 
whicii  was  severe  enough  to  prevent  sleep.  At  the  onset  siie 
also  had  a  cliill  and  vomited  several  times.  The  bowels  were 
constipated  for  the  first  five  days.  The  sharp,  piercing  pains 
had  recurred  several  times;  they  did  not  radiate  in  any  ])ar- 
ticular  direction  and  were  located  in  the  epigastric  region. 

Status  pracsens. — The  patient  is  well  nourished,  the  face 
llushed,  the  conjunctivte  subicteric :  the  pupils  are  equal  and 
respond  to  light  and  accommodation.  The  nose  and  ears  are 
negative:  tlie  pulse  is  rapid  and  weak  (  124)  ;  the  chest  is  sym- 
metric; the  i"espira.tions  are  shallow  and  somewhat  rapid  ( 3U )  ; 
the  lungs  and  heart  are  negative:  the  abdomen  is  distended, 
tympanic  and  very  tender:  in  tiu>  rigiit  iiypochondriac  region 
ihere  is  an  area  of  increased  resistance.  The  tenderness, 
thougli  gencrat.  is  most  marked  in  the  epigastric  region:  no 
evidences  of  syj)hi]is  were  foxnul ;  an  e.vamination  of  the  urine 
showed  the  following:  acid,  straw  color,  specific  giavity  litlJ. 
sliglit    amount  of  albumin,   a    few   Inalin   casts   but    no   suuar. 
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Dining  the  course  of  her  illness  several  examinations  for  sugar 
were  made  but  none  was  found. 

The  patient  would  not  consent  to  an  ojjeration  until  three 
days  after  her  admission  to  the  hospital.  After  the  usual 
preparations  for  lapaiotoniy  had  been  made  the  patient  was 
anesthetized  with  ether.  A  vertical  incision  about  three 
inches  long  was  made  in  the  right  hypochondriac  region 
directly  over  the  indurated  area.  The  parietal  peritoneiun  was 
sutured  to  the  skin.  The  intestinal  coils  were  found  matted 
together  by  a  librinous  exudate.  The  omentum  in  this  region 
was  hyperemic,  thickened  and  studded  with  small  grayish 
areas;  they  were  situated  in  the  substance  of  the  omentum 
and  not  raised  above  its  surface :  they  varied  in  size  from  that 
of  a  jjin  head  to  that  of  a  pea.  The  peritoneal  cavity  con- 
tained considerable  clear,  straw-yellow  fiuid.  After  walling  oE 
the  peritoneal  cavity  with  iodoform  gauze  a  large  gauze  and 
rubber  tube  drain  was  inserted.  A  small  piece  of  omentum 
was  ligated  off  and  excised  for  microscopic  examination,  which 
showed  that  the  grayish  areas  were  typic  foci  of  fat  necrosis, 
such  as  are  seen  almost  without  exception  in  cases  of  pancre- 
atitis. The  wound  \\as  dressed  daily.  After  the  operation 
the  patient  suffered  less  pain  for  a  time.  The  dressings  were 
always  found  saturated  \\ith  a  clear  Huid.  The  borders  of  the 
necrotic  tissue  became  rough  and  raised,  and  showed  othei' 
signs  of  sloughing.  The  discharge  soon  contained  shreds  of 
librin  and  small  masses  of  dirty  gray  necrotic  tissue.  The 
pulse  remained  at  120  to  1.30,  the  temperature  varied  between 
100  and  102  and  the  respirations  between  ;}2  and  30.  On  the 
ninth  day  after  admission  she  had  an  attack  of  sharji,  cutting 
pains  ruiuiing  from  the  lowei-  end  of  the  sternum  to  the  back, 
which  attack  lasted  about  half  an  hour.  At  this  time  the 
facial  expression  was  an.xious.  the  tongue  had  a  heavy  white 
coat,  the  conjunctiva*  were  still  subicteric,  the  heart  and  lungs 
negative.  The  pain  in  the  abdomen  had  stopped,  though  the 
dirty  gray  discharge  continiu'd.  The  bowel  movements  were 
liquid,  greenish-yellow  and  contained  strings  of  mucus.  Three 
weeks  after  the  operation  the  patient  was  in  about  the  same 
condition.  The  tenijieratures  varied  greatly  between  normal 
and  103.  The  ]iulse  was  weaker  and  more  rapid  (130  to  145)  ; 
the  respirations  were  rapid  (40  to  48),  but  not  costal  in  type 
such  as  are  seen  in  ;uute  peritonitis.  After  irrigating  the 
wound  for  some  time  it  would  be  noticed  that  considerable 
necrotic  tissue  still  canu^  from  the  uppci'  angle.  On  exploration 
a  large  cavity '\\as  found  below  the  right  lobe  of  the  liver 
which  extended  as  fai-  as  the  finger  could  reach  toward  the 
region  of  the  head  of  the  pancreas.  Classes  of  loose  necrotic 
tissue,  which  varied  in  size  from  a  hazel  to  a  hickory  nut, 
<'ould  be  taken  from  it  with  the  forcep-.  The  bowel  movements 
and  urination  luul  liccuiiie  imoluiitaiy  and  the  ])atient  was  \(>rv 
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re^itless.  She  liatl  lost  about  ten  to  fifteen  pounds  in  weight. 
Death  occurred  twenty-five  days  after  the  operation,  with 
symptoms  of  a  slow  form  of  sepsis. 

Autopsy,  abstract. — Stvidding  the  omentum  and  to  a  lesser 
extent  the  parietal  peritoneum,  were  numerous  areas  varying 
in  size  from  those  just  visible  to  larger  areas,  0.5  centimeter  in 
(liaineter.  Most  of  the  areas,  especially  the  larger  ones,  were 
surrounded  by  a  narrow  hyperemic  zone.  They  were  circular, 
white,  well  defined  and  not  raised  above  the  level  of  the  sur- 
lounding  tissue.  Those  in  the  parietal  peritoneum  were  most 
numerous  above  the  level  of  the  umbilicus,  but  scattered  foci 
were  present  here  and  there  as  low  down  as  the  brim  of  the  tiuc 
Ijclvis,  on  the  serous  coating  of  the  psoas  magnus  and  above 
the  inguinal  orifice.  The  intestinal  coils  were  adherent  to  each 
other  and  to  the  omentum,  but  easily  separated.  A  consider- 
able quantity  of  bloody  flviid  was  present  in  each  side  of  the 
abdominal   cavity. 

Tht^  pericardial  cavity  contained  a  sanguinolent  exudate; 
both  pleural  cavities  contained  a  moderate  amount  of  clear 
yellov,'  fiuid;  the  lungs  contained  a  few  small  calcareous  nod- 
ules in  the  apices:  the  heart  weighed  275  grams  and  was 
llabln':  endocardium,  myocardium,  valves  and  orifices  showed 
no  gross  changes :  there  were  no  changes  in  the  coronaries  or 
iiitima  of  the  ascending  aorta;  the  spleen  weighed  230  grams, 
large,  soft  and  adherent  to  the  under  surface  of  the  diaphragm: 
on  section  it  showed  a  large  white  infarct  the  size  of  an  Englisli 
walnut :  the  kidneys  were  alike  in  appearance,  external  surtaces 
smooth,  capsules  readily  removable,  cortical  markings  fairly 
distinct  and  relations  of  jiyramid  to  cortex  normal :  together 
they  weighed  325  grams;  the  uterus  was  small  and  presented 
the  changes  commonly  seen  in  clironic  endometritis:  the  right 
l'all()j)ian  tube  was  dilated  and  cimtained  a  small  quantity  of 
pill  iilent  fiuid  :  the  liver  weighed  1500  grams,  was  soft  and  light 
led  in  color:  on  section  the  lobular  markings  were  distinct: 
tlH>  gall-bladder  contained  a  thin  pale  l)il('.  scanty  as  to  (|uan- 
lity:  the  connnon  duct  was  patent. 

The  pancreas  was  represented  by  a  mass  of  gray,  granulai- 
necrotic  tissue,  which  was  easily  torn  in  removal.  The  necrosis 
had  more  of  a  liquefactive  character  in  the  region  about  the 
head  ami  right  half  of  the  organ.  The  left  half  was  studded 
with  uiuiierons  larger  and  smaller  grayish  districts,  which  at 
various  ]ioints  fused  together  to  form  still  larger  conglomerate 
grayish  or  grayish-yellow  masses.  The  material  composing 
these  areas  was  distinctly  cheesy  and  soft  ajid  a))peared  at 
times  to  be  formed  in  part  a.t  least  of  retained  and  inspissated 
pancreatic  secretion.  In  and  around  the  ])ancreas  considerai)le 
chocolate-colored  Ihiid  containing  mass<'s  of  neciotic  tissue  was 
foiuid.  The  stomach  was  inherent  to  the  s])lc('n.  lUdiind  it 
wa>    found    a    cavilx     well  walled    oil'    which  cimtaiiiccl  ii  hemni- 
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rha<>eous  semi-tluid  Diaterial  with  masses  of  necrotic  tissue  in 
it.  The  intestines  showed  no  important  changes  except  those 
incident  to  .the  peritonitis.  Examination  of  the  cranial  con- 
tents was  not  allowed. 

Anatomic  Diagnosis. — Gangrenous  pancreatitis.  Avith  dis- 
seminated fat  necrosis ;  localized  suppurative  peritonitis,  with 
laparotomy  fistula ;  diffuse  fibrinous  peritonitis ;  infarction  of 
the  spleen:  hydrothorax :  chronic  apical  tuberculosis;  cloudy 
swelling  of  myocardium  and  kidneys,  ^[icroscopic  examination 
of  the  areas  of  necrosis  in  the  omentum  and  pancreas  showed 
the  usual  changes  found  in  such  areas,  \\z.:  a  central  district 
of  granular  non-staining  tissue  debris,  surrounded  by  a  more  or 
less  marked  zone  of  densely  accunuilated  leucocytes.  There 
were  no  signs  of  tissue  proliferation  about  any  of  the  areas 
examined. 

Case  2. — William  F..  age  4-3,  white,  widower.  Irish:  was 
admitted  to  the  service  of  Dr.  J.  B.  Herriek,  Sept.  28,  1897. 
The  family  history  is  negative.  The  patient  was  a  railroad 
man  and  drank  daily  fifteen  to  twenty  glasses  of  whiskj"  as  well 
as  considerable  beer.  His  health  has  always  been  good  with 
the  exception  of  an  occasional  "bilious  attack."  He  denied 
all  venereal  history.  His  present  illness  began  one  month  ago 
after  eating  a  few  small  apples  and  drinking  several  glasses  of 
cold  beer.  A  few  hours  later,  while  still  in  the  saloon,  he  was 
seized  with  severe  pains  in  the  abdomen.  He  was  given  several 
doses  of  morphin  hypodermically  as  well  as  hot  drinks  contain- 
ing whisky.  Following  this  he  had  no  bowel  movements  for 
five  days  and  vomited  everything,  even  water,  when  taken  by 
mouth.  The  vomitus  was  never  fecal.  The  urine,  he  said, 
was  scanty  and  of  high  color.  At  times  he  referred  the  pain 
to  the  epigastrium,  but  usiuilly  to  the  right  and  left  iliac 
regions. 

Status  pracscns. — The  patient  is  a  large  muscular  man, 
weighing  about  250  pounds;  the  skin  is  moist  and  warm;  the 
tongue  is  covered  with  a  heavy,  dirty,  white  coat;  his  mental 
condition  is  good;  the  chest  is  symmetric  in  form,  the  respira- 
tions rapid  and  shallow  (28  to  36)  ;  no  adventitious  signs  are 
revealed  on  examination  of  lungs;  the  respiratory  excursion  is 
somewhat  thoracic  in  type:  the  area  of  cardiac  dulness  is 
slightly  increased  in  all  directions,  no  adventitous  sounds 
heard;  the  pulse  is  rapid  and  feeble;  the  abdomen  is  much  dis- 
tended and  the  walls  thick:  there  was  dulness  in  the  flanks 
and  an  area  of  dulness  in  the  right  iliac  region. 

Though  he  did  not  usually  complain  of  pain,  his  abdomen 
was  diffusely  tender,  most  marked  in  the  iliac  fossae;  numerous 
•  ])igmented  scars  were  found  over  the  tibial  region.  While 
under  observation  in  the  medical  ward  his  pulse  varied  between 
lir»  and  120  and  was  very  weak;  the  temperature  was  usually 
normal,  b\it  at  times  would  rise  to  100  and  101  degrees  F;  respi- 
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rations  varied  between  28  and  3(3.  On  several  occasions  he  had 
attacks  of  severe  in-ostration,  characterized  by  the  extrem- 
ities becoming  cold  and  cyanotic  and  his  radial  pulse  growing 
almost  imperceptible:  at  other  times  he  would  be  restless  and 
sleep  but  little.  The  vomiting  was  persistent;  the  only  thing 
retained  was  whisky  given  in  half-ounce  quantities.  Purga- 
tives and  repated  colonic  flushings  failed  to  bring  away  any 
fecal  matter.  Six  days  after  admission  to  the  medical  ward, 
though  in  a  precarious  condition,  an  operation  was  considered 
advisable  and  the  patient  was  transferred  to  the  surgical  ser- 
vice of  Dr.   T.   A.  Davis. 

An  exjilora.tory  operation  was  decided  upon  and  a  vertical 
incision  about  three  and  a  half  inches  in  length  was  made  in 
the  right  iliac  region,  where  an  area  of  dulness  was  outlined. 
As  soon  as  the  peritoneal  cavity  was  opened  a  gray  turbid  tluid 
containing  shreds  of  necrotic  tissue  and  fibrin  escaped.  The 
omentum  was  much  reddened  and  studded  with  white  areas, 
pin  head  to  pea  size,  which  were  not  raised  above  the  surface. 
The  intestines  and  omentum  were  matted  together  by  fibrinous 
adhesions,  and  walled-off  numerous  pockets  containing  the 
same  turbid  gray  fluid  above  described  were  found.  A  large 
gauze  drain  was  inserted  and  antiseptic  dressings  applied. 
The  patient  died  soon  after  the  operation.  The  diagnosis  of 
pancreatitis  was  confirmed  by  the  post-mortem  findings. 

Autopsy. — Thf!  post-mortem  examination  showed  the  follow- 
ing: A  man,  well  nourished,  neck  thick,  chest  full,  abdomen 
distended,  rigor  mortis  well  marked.  In  the  right  flank  is  a 
recent  incision  about  four  inches  long,  from  which  bloody 
fluid  exudes.  Slight  adhesions  exist  between  the  abdominal 
wall  and  the  omentum.  The  peritoneum  is  rough  with  fibrin- 
ous masses  adherent  to  it.  In  the  omental  fat,  and  to  a  lesser 
extent  the  abdominal  wall,  are  irregular  grayish  white  patches 
varying  from  minute  to  larger  coalesced  areas.  Those  in  the 
abdominal  wall  are  found  only  near  the  peritoneum.  The 
abdominal  cavity  contains  a  turbid  grayish  red  fluid.  The 
pleural  cavities  are  empty.  The  pericardial  cavity  is  empty 
and  its  surface  smooth.  The  tongue,  pharynx,  trachea  and 
esophagus  show  no  changes.  Tlie  thyroid  is  small.  •  The  hmg^ 
crepitate  throughout  and  their  lower  lobes  contain  much 
frothy  blood.  Tlic  peribronchial  glands  are  enlarged  and 
markedly  calcareous.  The  heart  weighs  400  grams  and  on  its 
anterior  surface  is  an  irregular  white  patch,  at  the  lower  bor- 
der of  which  there  is  calcareous  material.  It  contains  fluid 
blood  and  a  few  large  clots  in  the  right  side.  The  tricuspid 
orifice  admits  six  fingers.  The  right  auricle'is  large.  The  endo- 
cardium is  normal  with  the  exception  of  a  few  areas  of  thick- 
ening in  the  mitral  valves.  The  mitral  admits  five  finger  tips. 
There  are  several  aberrant  chorda*  tendinne  in  the  left  ventricle. 
The  lieart  muscle  is  smooth  and  flabby,  reddish  yclh)w  in  color. 
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and  has  a  boiled  appearance.     The  coronary  arteries  are  tortu- 
ous and  show  a  few  yellow  areas  of  thickening. 

The  spleen  weighs  220  grams.  Its  surface  is  covered  with  a 
fibrino^is  exudate.  It  is  soft,  the  pulp  is  swollen  and  there  is 
little  connective  tissue.  The  kidneys  together  weigh  380 
grams.  The  capsule  is  not  adherent.  The  kidney  substance 
is  .soft,  the  cortex  swollen  and  the  cortical  markings  indistinct. 
The  urethra,  bladder,  ureters  and  testicles  are  negative.  The 
liver  weighs  2100  grams,  and  is  adherent  to  the  diaphragm, 
which  is  pushed  up  to  the  third  rib  on  the  light  side  and  the 
fourth  on  the  left.  The  liver  substance  cuts  readily,  the  sur- 
face being  rather  granular,  of  a  uniform  red  color,  with  small 
areas  of  a  deeper  led.  Tlie  gall-bladder  is  distended  with 
thick,  viscid,  dark  green  bile.  The  nuicous  membrane  is 
smooth  and  velvet\'. 

A  large  cavity  is  found  in  the  region  of  the  pancreas.  It 
contains  fluid  of  a  dirty  yellowish  gray  color,  mixed  with 
shreds  of  disintegrated  material.  The  fluid  has  escaped  into 
the  abdominal  cavity  through  a  rupture  Avhose  margins  are 
necrotic,  and  of  a  bluish  gray  color.  Stretching  across  the 
cavity  are  remnants  of  the  pancreas,  much  softened.  The 
entire  pancreas  is  involved  in  the  cavity  and  contents.  The  fat 
tissue  around  the  pancreas  contains  numerous  white  areas  like 
those  found  in  the  omentum.  The  coils  of  small  intestine  are 
slightly  adherent  to  each  other  by  librinous  masses.  Large 
clots  of  til)rin  are  found  in  the  jiosterior  part  of  the  abdomen. 

liaclrrioluf/ic  cx<i  mi  nation. — There  was  foiuul  in  the  blood 
from  the  heart,  and  in  the  spleen,  liver,  kidney,  and  in  the  nec- 
rotic areas  in  the  subperitoneal  fat,  a  bacillus  corresponding 
to  the  cultural  and  other  characteristics  of  the  bacillus  coli 
conununi>. 

AiKitoiiilr  iliiniiiosi.s. — (iangrene  of  the  pancreas:  dissemina- 
ted fat  necrosis  of  onu'utum  and  subperitoneal  fat:  diffuse 
serofibrinous  ])eiitonitis:  acute  tlegeneiation  of  the  kidneys; 
cirrhosis  of  the  liver:  dilatation  of  the  heart  and  degeneration 
of  the  myocardium:  sclerosis  of  the  coionary  arteries:  calca- 
reous and  caseous  areas  in  the  ])eribronchial   lymph  glands. 

.V  histologic  e\aminati(m  of  the  areas  of  fat  necrosis  showed 
practically  the  same  ((mditions  as  those  of  Case  I. 

Tho  litcranirc  of  ])aiu-reatitis  has  been  so  reeen'Jy 
.-iiininarizcii  by  Simon  Flcxner^  that  only  a  few  salient 
])o!nts  will  be  mentioned  here.  According  to  Fil>r". 
fill  necrosis  in  tbe  peritoneal  cavity  is  infrequent  in 
the  su))pnrative  and  relatively  frequent  in  the  hemor- 
rbngic  and  gangvenotis   f(Mnis  of  ])ancreatitis. 

Tile   lir-t   aftenipt  to  ])rove  tb<'  relation   between   tbe 
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pancreas  and  areas  of  fat  necrosis  was  made  by  Lan- 
gerhans^.  From  his  studies  he  concluded  that  fat 
necrosis  was  due  to  a  decomposition  of  the  fat  mole- 
ci-ik  and  a  combination  of  the  fatt}^  acid  with  calcium 
i^alts  present  in  the  blood,  to  form  a  calcium  soap. 
By  injecting  fresh  pancreas  pulp  into  the  peritoneal 
fat  tissue  of  a  rabbit  he  produced  a  local  inflammation 
with  areas  of  fat  necrosis. 

Experiments  l)y  Dettmer,  Hildebrand.  Korte  and 
Williams  show,  as  previously  asserted  by  Senn:  1, 
That  the  secretion  of  the  pancreas  can  enter  the  peri- 
toneal cavity  without  causing  inflammation:  2,  in  a 
certain  number  of  cases  the  free  sterile  pancreas  or  its 
secretion  causes  areas  of  necrosis;  3,  the  element  of 
infection  plays  an  insignificant  part. 

Dettmer  found  that  pure  trypsin  caused  a  sero- 
hemorrhagic exudate  into  the  peritoneal  cavity,  but 
did  not  set  up  fat  necrosis.  Hence  it  was  concluded 
that  in  all  probability  the  fat-splitting  ferment  was 
the  active  agent. 

Flexner  experimented  on  cats  and  dogs,  ligating  the 
^eins  coming  from  the  pancreas,  or  one-half  of  the 
pancreas  itself.  By  both  methods  he  caused  fat  nec- 
rosis. The  conclusions  of  Flexner  are:  1,  in  the 
peritoneal  fat  necrosis  the  fat-splitting  ferment  is 
demonstrable  at  certain  stages  of  the  pathologic  proc- 
ess; 2,  it  is  most  abundant  in  the  early  period  and 
]nay  entirely  disappear  later;  3,  tbough  it  can  not  be 
said  positively  that  steapsin  is  the  direct  cause  of  the 
necrosis  of  tissue,  such  an  assumption  is  rendered 
most  probable  by  its  constant  occurrence  in  the  dis- 
eased areas,  its  absence  from  healthy  fat,  and  the 
nature  of  the  pathologic  changes;  4,  the  escape  of  the 
pancreatic  secretion  into  the  peri-  and  para-pancreatic 
tissues  is  the  origin  of  the  necrosis,  and  this  escape  is 
facilitated  chiefly  by  lesions  of  the  pancreas  and  by 
disturbances  in  its  circulation.  Fat  necrosis  occur- 
1.-) 


218  kp:rmaxx  a.  brexxecke. 

ring  from  other  causes  is  not  excluded.  It  is  quite 
probable^  Flexner  thinks,  that  some  are  due  to  microbic 
agents. 

Accidental  findings  in  the  post-mortems  show  that 
mild  cases  of  fat  necrosis  occur  which  do  not  cause 
death.  Balser*,  who  first  described  fat  neercosis,  found 
it  present  in  five  out  of  twenty-fire  post-mortem  exam- 
inations. The  areas  were  j)resent  in  the  intra-acinous 
tissue  of  the  pancreas  or  the  adjacent  fat  tissue.  Since 
that  time  they  have  been  found  in  many  instances  in 
which  a  gross  disease  of  the  pancreas  was  wanting. 
In  such  cases  the  areas  were  usually  small.  In  Bal- 
ser's  cases  the  cause  of  death  varied  greath-,  as  is 
seen  from  the  following  enumeration:  1,  Male,  52 
years  old,  much  emaciated,  phthisis  pulmonalis:  2, 
male,  42  years  old,  general  anasarca,  aortic  regurgi- 
tation and  stenosis:  3,  male,  61  years  old,  carcinoma 
of  stomach,  peritoneum  and  omentum:  4,  male,  48 
years  old,  much  emaciated,  carcinoma  of  stomach;  5, 
male,  60  years  old,  emaciated,  cirrhosis  of  liver. 

The  etiology  of  pancreatitis  is  not  definitely  known. 
Syphilis  and  an  excessive  use  of  alcohol  are  men- 
tioned by  most  writers  as  the  chief  factors.  Eichorst, 
Koenig,  Senn,  Striimpell.  Loomis,  Osier,  Ziemssen 
and  Eulenburg  speak  of  pancreatitis  as  sometimes  fol- 
lowing acute  tuberculosis,  typhoid,  pyemia,  septice- 
mia and  parotitis.  The  chief  symptoms  mentioned 
by  all  are :  Sudden  onset,  with  violent  colicky  pains 
in  the  epigastrium,  vomiting,  early  collapse,  constipa- 
tion or  diarrhea,  with  frequent  fat  in  the  stools  and 
sugar  in  the  urine. 

In  the  cases  reported  by  the  writer  there  was  a  his- 
tory of  the  excessive  use  of  alcoholics  in  one  and  of 
alcoholism  and  syphilis  in  the  other.  Both  cases  had 
a  sudden  onset  with  severe  colicky  pains,  by  one  referred 
to  the  epigastrium,  by  the  other  principally  in  the 
iliac  fossfp.     The  first  case  had  diarrhea  and  later  in- 


TJIE  PEPSIN  DIGESTION.  219 

voluntary  bowel  movements.  The  second  had  obstinate 
constipation.    Both  vomited  excessively. 

The  surgery  of  pancreatitis  is  not  definite.  Senn^ 
speaks  of  making  a  lumbar  incision  for  drainage  after 
making  an  abdominal  incision.  Koenig,  however, 
thinks  a  diagnosis  is  seldom  made  before  the  rupture 
of  the  pancreas  into  the  free  abdominal  cavity  has 
taken  place.  Eichhorst  claims  a  positive  diagnosis  is 
impossible. 

June  1.  1898. 
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OX  THE  PEPSIN  DIGESTION— PRODUCTS  OF 
PROTEINS. 

OTTO  FOLIN. 

The  men  who  are  at  present  authority  on  the  subject 
of  the  pepsin  digestions  and  the  albuminous  splitting 
products  produced  by  it  are  Professor  Kiihne  in  Heidel- 
berg, and  his  two  scholars.  Professor  Chittenden  of 
Yale  and  Professor  Neumeister  at  Jena.  These  investi- 
gators have,  during  the  past  fifteen  years,  exhaustively 
studied  the  products  formed,  and  the  results  and  con- 
clusions found  by  them  are  generally  accepted  in  the 
physiological  chemical  literature  of  the  present.  Ac- 
cording to  these  authorities  the  pepsin  digestion  process 
is  correctly  represented  by  the  diagram  below  which  was 
first  advanced  by  Neumeister  and  which  is  now  more 
or  less  familiar  to  most  of  us: 
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Albumin 

I 
Syntonin 


Protalbumoses  Heteroalfcumoses 

I  I 

Deuteroalbumoses  Deuteroalbumoses 

I  I 

(ampho)  Peptone  (ampho)  Peptone 

According  to  this  diagiain  the  albumin  is  iirst  con- 
verted into  syntonin  and  the  syntonin  molecules  are  by 
the  ferment  split  first  into  two  different  primary  al- 
bnmoses,  the  so-called  protalbumoses  and  heteroalbum- 
oses.  These  primary  splitting  products  by  the  further 
action  of  the  pepsin  acid  are  converted  into  the  sec- 
ondary products  which  Kiihne  has  called  deuteroalbu- 
moses. The  deuteroalbumoses  given  by  protalbumoses 
and  those  given  by  heteroalbumoses  are  not  quite  identi- 
cal, but  are  so  much  so  that  no  attempts  have  been  made 
to  separate  them.  The  only  reason  for  not  considering 
the  two  perfectly  identical  is  the  observation  of  !^^eu- 
meister's  that  if  the  primary  prot-  and  hetero-albumoses 
be  separated  and  each  be  subjected  to  further  digestion, 
the  secondary  albumoses  obtained  from  tlie  lieteroalbu- 
moses  will  not  be  quantitatively  precipitated  by  am- 
monium sulphate,  while  the  deuteroalbumoses  obtained 
from  the  protalbumoses  are  so  perfectly  precipitated 
that  the  biuret  reaction  can  not  be  obtained  in  the 
filtrate. 

By  continued  action  of  the  pepsin  acid  the  d^^'utero- 
albumoses  are  still  further  split  and  give  as  the  final 
products  of  the  pepsin  digestion  the  "genuine"  peptones. 

Without  attempting  to  go  into  an  exhaustive  review 
of  the  voluminous  literature  on  the  subject  it  may  be 
well  briefly  to  go  over  the  reasons  why  the  pepsin  di- 
gestion is  said  to  take  place  as  indicated  by  the  above 
diagram.  It  has  long  been  known  that  acid  alone 
gives  syntonin  or  acid  albumin.  After  adding  pepsin 
in  addition  to  the  acid  and  digesting  for  a  relatively 
short  time,  Kiihne  and  Chittenden  obtained  by  dialysis, 


THE  PEPSIN  DIGESTION.  231 

a  product,  the  "heteroalbumoses,"  and  by  saturating  the 
filtrate  with  sodium  chloride  they  obtained  another 
product,  the  "■protalbumoses.""  'J'hat  these  two  are  the 
first  formed  or  primary  products  Klihne  and  Chittenden 
proved,  first  by  showing  that  they  would  get  more  of 
these  and  less  of  other  splitting  products  after  digesting 
but  a  short  time,  and  that  the  conditions  were  reversed 
if  they  let  the  mixture  digest  a  long  time.  The  primary 
nature  of  the  prot-  and  hetero-albumoses  is  with  still 
greater  certainty  shown  l)y  the  fact  that  if  these  two  be 
isolated  and  then  again  subjected  to  pepsin  digestion 
they  disa2:)pear.  Xo  heteroalbumoses  are  now  obtained 
])y  dialysis  and  no  protalbumoses  by  saturating  with 
sodium  cliloride.  But  by  saturating  the  solutions  with 
ammoniimi  sulphate  there  is  obtained  in  each  case  a 
product  whicli  seems  to  l)e  practically  identical  whether 
tbe  protalbumoses  or  the  heteroalbumoses  had  l)een 
used  as  starting  material  for  the  digestion.  This  pro- 
duct which  is  precipitated  on  adding  an  excess  of  am- 
monium sulphate  is  the  deuteroalbumoses,  and  since 
these  are  thus  formed  out  of  the  primary  albumoses  they 
are  naturally  looked  ujion  as  the  secondary  digestion 
products  so  long  as  no  other  products  intermediate  be- 
tween the  primary  and  dcuteroallnimoses  have  been 
found. 

The  (.leuteroalbumoses  similarly  give,  according  to 
the  Kiihne  sciiool,  by  still  further  digestion,  as  the  third 
and  final  splittiny-  product  of  pepsin  digestion,  ''genuine 
pc])tonc,"  Til  is  is  not  precipitated  by  dialysis,  nor  by 
sodium  cbloridc.  nor  by  amnumium  sulphate,  but  is  ol)- 
tained  in  the  last  (iltratc  after  removing  all  of  the  above 
albumoses. 

To  recapitidatc.  llici'e  ai'c  three  different  })epsin  di- 
gestion products  corresponding  to  tbree  different  stages 
in  the  digestion  process,  the  ])rimai'y  albumoses.  the  sec- 
ondary all)umoses,  and  tbe  peptones. 

The  clifinistry   of  tliesc  ])roducts   is   intei-esting  and 
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certainly  important,  but  unfortunately  we  are  as  yet 
able  to  make  scarcely  any  unimpeachable  statements  in 
regard  to  their  chemical  constitution,  except  that  they 
are  probabh'  highly  complex  molecules  which  by  chem- 
ical decomposition  are  broken  down  into  certain  well 
known  aniido-acids,  leucin,  tyrosin,  asparagin,  etc.,  and 
certain  newly  discovered  bases  of  unknown  constitution, 
arginin,  histidin  and  lysin.  The  products  have  repeat- 
edly been  analyzed  in  the  laboratories  of  Kiihne,  Chit- 
tenden, JSTeumeister  and  others,  and  by  these  analyses 
the  remarkable  fact  has  been  brought  out  that  they  all 
have  approximately  the  same  percentage  composition, 
namely  in  round  figures : 

C,  53  per  cent.;  H,  v  per  cent.;  0,  21  per  cent.:  X, 
J  6.5  per  cent. ;  S,  1.2  per  cent. 

These  percentages  of  composition  are  also  practically 
identical  with  the  composition  of  undigested  protein 
substances.  Hence,  if  "'.vo  were  to  depend  on  the  analyt- 
ical results  alone  we  would  conclude  that  the  pepsin 
digestion  (l()c^  not  clu'inically  change  the  protein  bodies. 
'J'liesc'  aiialylical  rcsuli^  an  cxjjlained,  however,  by  the 
assumption  that  the  protein  molecules  haw  a  constitu- 
tion which  can  be  correctly  represented  by  the  following 
algebraic  formula:  (Co.  lib,  Nc,  Od,  Se)  N — in  which 
case  it  is  evident  that  the  molecule  could  be  split  into 
as  many  smaller  molecules  as  is  represented  by  the 
algebraic  term  N  outside  the  parenthesis.  Each  s])l it- 
ting  product  would  then  natui'ally  contain  tlic  same 
percentage  composition  as  the  original  undivided  mole- 
cule, except  for  the  small  differences  introduced  by  the' 
addition  of  water  in  the  process  of  the  splitting.  A 
similar  condition  does,  in  fact,  exist  in  the  case  of  such 
complex  carbohydrates  as  starch,  cellulose,  or  glycogen, 
all  of  which  break  down  by  proper  treatment  into  the 
relatively  small  dextrose  molecules  without  suffering 
and  change  in  the  percentage  composition  of  the  vari- 
ous intermediate  products.     The  analogy  of  the  carbo- 
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hydrate  and  protein  splittings  may  be  indicated  by  the 
following  table : 

starch  (CeHioOj)  N+HqO  Albumin  (Ca  Hb  Nc  Od  Se  )  N 

Dextrines  (CbHkiO.:,)  N'+H,.0  Prim,  albumoses  (Ca  Hb  N=  0<i  Se)  N' 

Maltose  (CbHi,.0-,)  o+Hj6  Sec.  albumoses     (C.  Hi.  No  C  Se  )  N" 

Dextrose  CbHi,j05+H20  Peptones  (C»  Hi,  No  O-i  Se  )  N'" 

While  presenting  this  analogy  I  wish,  however,  to 
make  the  following  points  of  comment:  1.  The  carbo- 
hydrate series  was  known  first,  and  this  may  naturally 
have  led  to  the  assumption  that  the  protein  molecules 
form  a  similar  series  without  such  rigid  analytical 
proofs  as  exist  in  the  case  of  the  carbohydrate  series. 
C.  It  is  not  clear  that  the  analogy  exists,  when  we  con- 
sider that  the  definite  and  well  known  unit  in  the  carbo- 
hydrate series,  the  dextrose  molecule,  corresponds  with 
the  unit  in  the  protein  peries,  the  "genuine  peptone" 
which  is  in  fact  the  least  known  of  the  protein  splitting 
products  and  Avhich,  moreover,  according  to  some  in- 
vestigators, does  not  exist  at  all  (Pekelharing).  3.  The 
theory  has  been  constructed  almost  exclusively  without 
taking  the  sulphur  of  protein  molecules  into  account. 
4.  In  my  own  investigations  I  have  so  far  directed  my 
analyses  to  sulphur  alone  and  the  results  speak  directly 
against  the  correctness  of  the  theory.  My  own  inves- 
tigations along  this  subject  were  begun  simply  for  the 
purpose  of  preparing  some  pure  protalbumoses  accord- 
ing to  the  Kiihne-Chittenden  method  and  without  any 
intention  Avhatever  of  entering  this  field  of  physiological 
(lirniistry  either  critically  or  otherwise.  I  did.  however, 
not  succeed  b}'  Kiihne's  method  in  getting  out  of  or- 
dinary pepsin  digestion  mixtures  sufficient  protalbu- 
moses for  the  purpose  on  hand.  This  led  mo  to  try  to 
find  some  other  method.  The  well  known  fact  that 
])rimary  albumoses  are  precipitated  by  copper-sulphate 
from  neutral  solutions  while  neither  secondar}^  albu- 
moses nor  )H'j)tones  are  so  precipitated  was  naturally 
tlif)ug]it  of.  Whether  the  older  investigators  ever  tried 
to  utilize  this  fact  as  a  basis  of  separation  is  not  shown 
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by  the  literature.  The  idea  proved,  however,  to  be  a 
practical  one  and  was  soon  developed  into  a  method 
by  which  every  trace  of  primary  albumoses  could  be 
removed  from  any  digestion  mixture.  By  decomposing 
the  copper-precipitate  with  hydrogen  sulphate  the  al- 
bumoses were  obtained  fi'ce  from  copper.  The  experi- 
mental details  of  this  M'ork  have  been  published  in 
Hoppe  Sevier's  Zeitsclirift  f.  physiol.  chemie..  vol.  xxv, 
p.  152. 

Having  thus  readily  obtained  the  protalbumoses  the 
idea  of  also  isolating  the  deuteroalbumoses  and  the 
peptones  from  their  solutions  naturally  suggested  itself. 
To  obtain  the  deuteroalbumoses  it  was  only  necessary 
to  remove  the  copper  present  in  the  filtrate  from  the 
protalbumoses  by  hydrogen  sulphide  and  then  to  sat- 
urate this  solution  with  ammonium  sulphate,  as  is 
done  by  the  old  method.  This  also  succeeded  beyond 
expectation  and  gave  about  fifteen  times  as  much  deu- 
teroalbumoses as  can  be  olitained  by  first  removing  the 
primary  albumoses  according  to  the  method  of  Kiilme 
and  Chittenden.  The  reason  for  this  difference  in  Ihe 
yield  is  that  by  the  older  method  it  is  impossible  to  re- 
move all  the  primary  .albumoses  without  also  remo\ing 
most  of  the  deuteroalbumoses. 

In  regard  to  the  final  digestion  products,  tlie  peptones, 
my  results  have,  on  the  other  hand,  been  negative,  as 
were  those  of  P(>ke] baring.  I  have  found  no  genuine 
peptone  in  ordinary  pepsin  digestion  mixtures,  and  have 
so  far  been  unalile  even  by  the  most  persistent  digestion 
of  my  deuteroalliinnoses  to  convert  them  into  genuine 
])e])tones. 

In  their  chemical  ])roperties  albumoses  obtained  by 
the  above  method  of  separation  were  found  to  be  more 
or  less  different  from  the  corresponding  albumoses  de- 
scribed by  Kiihne  and  his  scholars.  The  behavior  of  the 
protalbumoses  toward  neutral  lead  acetate  was  most 
I'tmarkable.     By     this     reagent   the  ]ii-otnlbunioses  of 
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Kiihne  are  not  precipitated,  while  the  protalbumoses  ob- 
tained by  the  copper  salt  method  as  above  indicated  is 
ahnost  completely  precipitated;  similarly  by  acids,  acet- 
ic, nitric,  or  carbonic,  these  albnmoses  are  precipitated 
in  the  cold  with  the  turbidity  disappearing  on  heating. 
These  facts  do  not  agree  with  the  properties  of  Kiihne's 
protalbnmose,  and  still  his  albumose  should  certainly 
have  been  found  since  the  copper  salt  precipitated  all 
of  the  primary  albnmoses  present  in  the  mixture.  A 
search  through  the  literature  showed  that  the  product 
Avhich  I  had  obtained  as  primary  albnmoses  is  such 
notwithstanding  the  fact  that  it  is  not  included  in  the 
above  diagramatical  representation  of  the  pepsin  di- 
gestion process.  ^leissner  obtained  the  same  product 
some  thirty  years  ago  and  describes  it  under  the  name 
of  metapeptone  as  a  regular  primary,  pepsin  splitting 
product.  Kocli  rediscovered  the  same  sul)stance  in 
his  tuberciilin  Avhich  is  prepared  from  Witte's  digestion 
mixture.  Kiilme  verified  Koch's  description  of  the 
substance,  while  investigating  the  tuberculin,  and  later 
was  able  by  Kocb's  method  to  obtain  it  directly  from 
^^'i tie's  peptone  mixture.  Kiihne  pronounced  the  sul)- 
stance  different  from  any  previously  known  albumose 
and  tlierefore  gave  it  the  name  achrooalbumose.  This 
name  can,  liowever,  scarcely  be  accepted  since  Meissner 
had  both  described  ancl  named  the  substance  twenty 
years  earlier. 

The  product  is  a  regtilar  pepsin  digestion  product 
at  least  as  important  as  the  protalbnmose  of  Kiihne. 
Whether  the  substance  be  a  primary  or  secondary  split- 
ling  pi-oduct  of  pi-()toins.  Aviiat  its  exact  ])crceiitage  com- 
position, wiiat  its  chemical  and  physiological  properties 
may  be — these  are  points  to  b.^  cleared  u])  and  until  this 
has  hccu  done  \v(>  are  justilicd  in  doubling  the  correct- 
ness of  tlie  current  theory  aceordiug  to  which  tlie  split- 
ting process  in  the  case  of  proteins  is  strictly  analogous 
to  ihc  h\(liiilviic  s|)litting  of  carbohydrat(>s. 
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In  regard  to  my  secondai'v  albiimoses,  those  obtained 
by  saturating  the  mother  liquor  with  ammonium  sul- 
jDhate,  I  have  also  found  some  facts  which  are,  theoret- 
ically at  least,  of  considerable  interest.  The  substances 
are  certainly  pure  deuteroalbumoses  according  to  the 
tests  of  Neumcister.  Tiieir  behavior  toward  tannic 
acid,  however,  I  found  to  l»e  the  same  as  the  behavior 
shown  according  to  Neunieister  by  genuine  peptones 
alone  in  that  they  dissolve  in  an  excess  of  the  reagent. 
This  fact  proves  either  that  the  tannic  acid  reaction, 
contrary  to  ISTeumeister's  statement,  can  not  be  used  as 
a  distinguishing  mark  between  albumoses  and  genuine 
peptones  or  that  the  above  albumose  product  and  Xeu- 
meister's  genuine  peptone  are  identical  substances. 

The  latter  view  which,  in  other  words,  means  that 
pure  so-called  deuteroalbumoses  are  really  final  products 
of  the  pepsin  digestion  is  in  my  opinion  rendered  more 
or  less  probable  by  the  fact  that  I  was  unable  to  pro- 
duce any  further  appreciable  changes  in  my  ])roduct 
by  digesting  it  for  six  days  with  a  very  active  pepsin- 
hydrochloric  acid  solution.  (Tcnuine  peptone,  according 
to  Kiihne,  is  a  substance  so  hygroscopic  that  it  hisses 
like  phosphoric  anhydride  when  thrown  upon  water. 
This  statement  of  Kiihno's  lias  been  very  widely  quoted 
throughout  the  albumose-peptone  literature,  liut  no  one 
has,  to  my  knowledge,  verified  the  statement  l)y  actual 
experiment.  In  how  far  it  may  be  literally  ti'uc  1  must 
leave  unsaid.  The  above  alhiiinose  product  after  boing 
digested  for  six  days  did  not  show  any  tendency  to  be 
hygroscopic  after  it  had  once  been  thoroughly  freed 
from  water  by  means  of  alcohol  and  ether,  and  it  be- 
haved in  all  other  ways  just  like  any  of  my  other 
deuteroalbumose  prej)arations.  at  least  as  far  as  I 
have  yet  been  able  to  determine. 

There  is,  however,  one  theoretically  important  point 
of  difference  between  my  deuteroalbumoses  and  the  cor- 
icsponding  ]«roducts  of  Kiilinc  and  Chittendon.     Theirs 
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contain  abont  the  same  percentage  amount  of  sulpliiir 
as  the  undigested  protein  or  about  1  per  cent.  My 
deuteroalbumoses  average  less  than  0.3  per  cent.  Gen- 
uine peptone,  according  to  Kiihne's  investigations,  con- 
tain only  about  0.5  per  cent  of  sulphur,  and  because 
of  this  low  percentage  of  snlphur  genuine  peptone  has 
generalh"  been  supposed  to  be  free  from  sulphur,  the 
small  amounts  found  being  accounted  for  as  impurity. 
If  0.5  per  cent,  sulphur  can  be  considered  as  impurity 
in  the  case  of  genuine  peptone  then  certainly  can  also 
0.3  per  cent,  sulphur  be  so  considered  in  the  above 
deuteroalbumoses.  But  if  a  secondary  digestion  product 
of  a  protein  contains  no  sulphur  while  the  primary 
albumoses  and  the  original  proteins  do,  then  it  is  clear 
that  the  splitting  of  proteins  into  primary  and  sec- 
ondary albumoses  can  not  be  strictly  analogous  to  the 
hydrolytic  splitting  of  complex  carbohydrates  into 
simpler  ones. 

Aside  from  the  theoretical  considerations,  this  cpies- 
tion  of  sulphur  in  protein  digestion  seems  to  me  to  be 
of  some  j)ractical  importance  to  the  medical  profession. 
It  has  been  shown  repeatedly  that  peptones  and  albu- 
moses act  as  poisons  when  they  are  injected  into  the 
Ijlood  of  an  animal,  while  the  same  ]5roducts  will  be 
absorbed  and  for  a  time  at  least  utilized  in  the  animal 
economy  when  taken  as  food.  On  the  other  hand,  it  has 
been  shown  that  all  pe^Dtone  preparations  are  not 
equally  poisonous  when  introduced  into  the  blood  and  it 
lias  also  been  shown  that  no  albumose  or  peptone  product 
;is  yet  investigated  can  take  the  place  of  undigested 
proteins  for  any  considerable  length  of  time.  These 
facts,  especially  the  last  one,  would  be  difficult  to  un- 
derstand if  in  the  formation  of  complex  ])roteins  out 
of  smaller  ]n-otoin  molecules  there  were  an  exact  analogy 
to  the  formation  of  a  complex  carbohydrate  like  glycogen 
(•r  starch  from  the  simple  sugars.  But  if  on  the  other 
liniul  ilicse  digestion  ])ro'lucts  difPei-  in  clii'iiiical  coiiipo- 
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sition  and  constitution  then  it  is  to  be  expected  that 
different  products  will  behave  differently  in  the  blood 
and  it  is  then  to  be  expected  that  selected,  artificially 
prepared  peptone  preparations  from  which  perhaps 
some  very  essential  protein  group,  possibly  a  sulphur 
group,  has  been  removed,  can  not  be  used  to  sustain  a 
weak  patient  indefinitely  even  when  al)sorbed  through 
the  digestive  tract. 

These  investigations  are  being  continued  in  the  lab- 
oratory of  Dr.  Turck,  according  to  a  i)lan  which,  we 
have  worked  out  together. 

October  10.  1898. 


HEPATIC    CIEEHOSIS    IN    THE    GUINEA-PIG 

PEODUCED    BY     INOCULATION 

WITH  A  BACILLUS. 

PRELIMINARY  REPORT. 
GEORGE   H.    WEAVER. 

In  view  of  the  interest  excited  by  tlie  recent  com- 
munications of  Adami  concerning  a  probable  relation 
between  bacteria  and  human  hepatic  cirrhosis,  it  seems 
desirable  to  make  a  brief  report  at  this  time  of  a  bac- 
terium tliat  lias  come  under  my  observation  and  that 
produces  cirrhosis  of  the  liver  in  guinea-pigs.  The 
more  detailed  report  will  be  reserved  for  later  publica- 
tion, wlien  some  of  the  details  regarding  the  bacillus 
itself  and  the  lesions  produced  by  it  have  been  more 
fully  studied. 

Adami^  has  found  a  l)acil]us  in  the  cirrliotic  liver  of 
cattle  affected  with  a  localized  enzootic,  known  as 
Pictou  cattle-disease.  He  demonstrated  the  presence  of 
this  organism  in  sections  of  the  liver  and  adjacent 
lymph-glands,   and   obtained   it   in   pure   culturi'   upon 
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artificial  media.  While  the  cultures,  when  inoculated 
into  rabbits,  guinea-pigs,  and  mice,  caused  death,  the 
cirrhosis  of  the  liver  was  not  reproduced.  From  the 
liver  in  cases  of  human  cirrhosis,  Adami  obtained  cul- 
tures of  bacilli  that  he  places  in  the  group  of  colon- 
bacillus.  While  he  finds  bacilli  fairl}-  numerous  in  the 
cells  of  the  human  liver,  when  death  is  due  to  various 
causes,  he  is  able  to  demonstrate  such  bacteria  in  much 
larger  numl^ers  in  the  liver-cells  and  connective  tissue 
in  cases  of  cirrhosis.  These  bacilli  he  holds  to  be  mostly 
dead,  and  he  thinks  they  belong  to  the  colon-group. 

Cirrhosis  of  the  liver  has  been  observed  in  animals  in 
the  sequela  of  exj)erimental  injection  of  toxic  materials. 
Flexner-  has  produced  cirrhosis  of  the  kidney  and  liver 
in  rabbits  by  the  injection  of  dog's  serum  into  the  circu- 
lation. In  a  rabbit  dead  12  days  after  the  injection, 
the  microscopic  appearances  in  the  liver  were  an  ac- 
curate reproduction  of  cirrhosis  in  man.  In  this  liver 
there  were  present  newly  formed  and  forming  con- 
isective  tissue,- proceeding  from  the  portal  spaces  and 
also  from  the  capsule,  and  irregularly  distributed 
throughout  the  organ;  numerous  newly  formed  bile- 
ducts  :  and  acute  degenerative  changes  in  the  liver-sub- 
stance, from  which  the  sclerotic  process  distinctly 
started.  In  earlier  cases  (after  5  or  6  days)  the  liver 
showed  areas  of  coagulation-necrosis.  The  leucocytes 
wore  not  attracted  to  sucli  areas  of  necrosis  in  such 
mimbers  as  in  cases  of  diphtluvria  oi-  poisoning  by  alirin 
or  ricin. 

Focal  necroses  are  observed  in  various  infectious  dis- 
eases, and  it  is  quite  possible  for  these  necrotic  areas  to 
1^0  replaced  by  connective  tissue  and  a  form  of  cirrhosis 
n■^ult.  The  eases  of  cirrhosis  of  the  liver  in  ebildren 
bave  been  accounted  for  in  tliis  maiiucr. 

Kecd-'  has  recorded  the  case  of  a  woman.  K)  vcai-s  of 
age.  wbt)  died  from  carcinoma  of  (he  ovary,  and  who 
biid  pa-x'd  tbrougli  an  ullack  of  lynjioid  fcNcr  2.")  vears 
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previously.  In  the  liver  were  found  rounds  oval^  and 
irregularly  shaped  areas  of  dense  connective  tissue,  cor- 
responding in  their  distribution  to  the  areas  of  necrosis 
as  observed  in  typhoid  fever. 

While  foci  of  necrosis  have  been  observed  in  the  liver 
of  animals  after  inoculation  with  pathogenic  bacteria, 
the  organism  here  described  appears  to  be  the  only  one 
studied  that  produces  uniformly  necrosis,  rapidly  fol- 
lowed by  diffuse  cirrhosis  in  the  liver  of  the  inoculated 
animal,  and  unaccompanied  by  marked  changes  in  the 
olher  viscera. 

I  chanced  to  obtain  this  bacterium  in  following  the 
routine  practice  of  examining  each  animal  that  dies  in 
cur  animal-room  -^nthout  previous  inoculation.  On 
September  23.  1898,  a  large  female  guinea-pig  died, 
without  apparent  cause,  ha\ing  been  ill  for  two  or  three 
days.  Upon  examining  the  body  the  following  condi- 
tions were  found :  A  pneumonia  involving  one  upper 
lobe,  with  a  little  reddish  fluid  in  the  pleura;  puncti- 
form  hemorrhages  beneath  the  pericardium  near  the 
apex;  the  liver  pale  and  mottled  grayish  drab;  the  spleen 
large  and  dark  red;  the  inguinal  lymph-glands  enlarged 
and  red.  Cover-slip  preparations  from  the  viscera  dis- 
closed the  presence  in  the  lung  and  spleen,  and  in 
smaller  number  in  the  liver,  kidney,  and  blood  from  the 
heart,  bacilli  that  did  not  stain  by  Gram's  method. 
Cultures  upon  agar-agar  plates  yielded  abundant  col- 
onies from  the  liver,  spleen,  kidney,  lung  and  heart's 
blood.    All  the  colonies  were  of  the  same  bacillus. 

The  pure  culture  of  the  bacillus  obtained  from  tliese 
plates,  possesses  the  following  characteristics.  The 
bacilli  are  about  the  size  of  the  bacillus  typhosus,  from 
tAvo  to  three  times  as  long  as  thick,  usually  single,  occa- 
sionally in  pairs  end  to  end,  non-motile  and  without 
fiagella.  They  stain  with  the  usual  solutions  of  anilin 
dyes,  in  most  instances  uniformlj',  but  occasionally  more 
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deej)ly  at  the  ends,  especially  with  carbol-fnchsin.  They 
do  not  stain  by  Gram's  method. 

Upon  agar-plates,  after  2i  hours  at  37°  C,  the  deep 
colonies  are  the  size  of  a  pin-point,  white  and  sharply 
outlined,  and  if  slightly  magnified  they  appear  oval  or 
round,  sharply  outlined  and  yellowish  in  color.  The 
superficial  colonies  are  white,  opaque,  sharply  outlined, 
2  mm.  in  diameter,  slightly  elevated,  with  a  glistening 
surface.  If  magnified  they  appear  round  or  oval,  reg- 
ular in  form  and  sharply  outlined,  granular,  of  a  yel- 
lowish color,  and  sometimes  presenting  radiating  stria- 
tions  that  pass  toward  the  periphery  where  the  colony 
becomes  thinner. 

Upon  gelatin-plates  -i  days  old,  the  deep  colonies  are 
pin-head  in  size,  and  faintly  yellowish  white;  when  mag- 
nified slightly  they  are  oval,  sharply  outlined  and  dark 
brown.  The  superficial  colonies  are  from  2  to  3  mm.  in 
diameter,  white,  elevated  with  finely-irregular  edges; 
v.^hen  magnified  they  are  dark  brown,  granular,  the 
edges  being  coarsely  irregular  with  finer  subserrations. 
Toward  the  edge  the  colony  becomes  thinner,  usually 
gradually,  and  sometimes  with  more  or  less  perfectly 
shown  terraces. 

On  the  slant  of  agar,  the  growth  is  abundant,  white 
and  eonfl.uent.  On  glycerin-agar  the  growth  is  similar 
to  that  on  plain  nutrient  agar.  On  Loffler's  solidified 
blood-serum  the  growth  is  abundant,  elevated,  and 
creamy  white.  On  potato  there  is  an  abundant,  elevated, 
spreading,  faintly  yellowish,  creamy  deposit,  with  gas- 
bubbles  at  times.  Bouillon  is  first  rendered  cloudy. 
£.nd  later  a  clear  fluid  above  is  left  by  a  settling  of  the 
bacilli  to  the  bottom.  «In  glucose-agar  the  production  of 
gas  is  abundant.  Litmus-milk  is  turned  red  after  24 
hours  at  37°  C,  and  after  5  days  it  is  decolorized  and 
coagulated.  In  the  puncture  in  gelatin  a  fine  growth 
appears  all  along  the  track  of  the  needle,  with  a  thin 
surface-S'rowth  1  cm.  in  dia^nieter  with  a  serrated  border. 
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Grown  on  a  slant  of  Kasliida's  medium  (li/o  per  cent, 
agar.  1  per  cent,  urea,  2  per  cent,  lactose,  colored  with 
litnms)  a  white  deposit  forms  on  the  surface,  and  the 
medium  remains  dark  blue.  If  a  similar  slant  after  in- 
oculation be  placed  in  a  jar  containing  pyrogallic  acid 
and  a  5  per  cent,  solution  of  potassium h3rdroxid,  and  the 
cover  sealed,  a  white  growth  forms  upon  the  surface,  but 
the  medium  is  turned  red.  A  few  hours  after  the  tube  is 
removed  from  the  jar,  the  medium  becomes  blue  again. 
The  cultures  have  a  slight  aromatic  odor.  Indol  is  not 
produced  on  Dunham's  peptone-solution,  nor  in  bouil- 
lon prepared  after  Theobald  Smith's  method.  The 
bacteria  are  killed  by  a  temperature  of  60°  C.  in  3 
minutes,  and  by  one  of  70°  C.  in  1  minute,  but  not  by 
one  of  50°  C.  Carlx)lic  acid  in  the  proportion  of  0.5 
per  cent,  kills  the  bacilli  within  24  hours,  but  weaker 
solutions  have  no  effect. 

The  organs  of  the  guinea-pig,  after  being  lixed  in 
alcohol,  were  cut'  and  the  sections  stained  in  various 
ways  for  microscopic  examination.  The  liver  was  the 
seat  of  extreme,  diffuse  fatty  degeneration.  In  the 
solidified  portion  of  the  lung  there  was  fibrinous  exu- 
date into  the  air-cells  with  blood.  .V  large  proportion 
01  the  air-cells  were  literally  packed  with  bacilli.  The 
kidneys  showed  no  nuirked  change. 

The  results  of  inocidation-experiments  varied  with 
the  animal  used,  and  the  method  and  quantity  of  the 
culture  employed.  Inoculation  with  large  quantities 
produced  no  elTect  upon  rabbits,  mice,  pigeons,  ground- 
S([uirrels  and  frogs.  Guinea-pigs  were  killed  by  intra- 
peritoneal, intrapleural  and  subcutaneous  inoculation. 
Yrom  0.5  to  1  cu.  cm.  of  a  2-l-lunirs'  bouillon  incnba- 
t(.r-culture,  injected  into  the  [leritoneal  cavity,  killed 
guinea-pigs  in  from  8  to  20  hours.  Under  such  condi- 
tions tliere  w.i^  tnrbid  (luid  in  the  peritoneal  cavity 
with  varying  ([uantities  id'  lihi-inous  exudate  uixni  the 
visceral  seros.-i.  sometimes   there  was  none,  and   usually 
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but  little.  The  liA^er  and  the  kidneys  were  not  altered 
niacroscopically.  The  spleen  was  enlarged  and  firm; 
the  adrenals  injected;  the  pleura?  containing  a  little 
turbid  fluid;  the  lungs  were  rich  in  blood,  but  without 
solidification.  The  left  side  of  the  heart  was  firmly 
contracted  and  empty ;  the  right  heart  being  dilated 
iiud  filled  with  fluid  blood.  There  was  slight  enlarge- 
ment of  the  axillary  and  inguinal  lymph-glands. 
Smear-preparatioDs  from  the  peritoneal  and  pleural 
fluids  contained  many  bacilli,  and  in  those  from  the 
bJood  and  various  viscera  a  few  could  be  found.  Plates 
from  these  various  sources  contained  colonies  of  the 
inoculated  bacillus  in  pure  culture;  from  the  peritoneal 
cU;d  pleural  cavities  in  enormous  numbers;  from  the 
liver,  spleen,  kidney,  lung,  gall-bladder,  urine,  and 
heart's  blood  in  smaller  numbers. 

Microscopic  examination  of  the  tissues  from  these 
early  cases  showed  slight  desquamation  of  the  glomeru- 
lar and  capsular  epithileum,  with  granular  material  in 
the  capsular  space.  The  blood-vessels  of  the  spleen 
were  dihited  and  contained  a  varying  number  of  large 
clear,  uninuclear,  phagocytic  cells.  In  the  liver  there 
v.ere  zones  of  necrosis  about  the  larger  branches  of 
tlie  portal  vein,  with  ajjparent  increase  of  the  lining 
endothelium.  At  times,  there  was  beginning  necrosis 
oi'  the  liver-cells  adjacent  to  the  prolongations  of  Glis- 
s(.n"s  ea])sule.  ]\Iinute  areas  of  necrosis  of  liver-cells 
with  nuclear  fragments  were  scattered  throughout  the 
livei'.  Occasionally  phagocytic  cells,  similar  to  tliose 
in  the  spk'nic  vessels,  were  observed  in  the  vessels  and 
capillaries  of  the  liver.  Guinea-pigs  that  were  inocu- 
l;;ted  into  the  peritoneal  eavity  with  a  small  amount  of 
a  bouillon-culture,  or  -;;l)Cutaneously  with  0.5  cu.  cm. 
of  a  "^-l-hoiirs"  I)ouillo;i  incubator-culture,  lost  weight 
and  (lied  after  8  or  9  days.  Under  such  conditions  the 
bj'.ctei'i;)  nuiy  have  disappeared  entirely  before  death,  as 
cultures  from  the  viscera  failed  to  yield  colonies.  After 
Ki 


234  GEOEGE  H.   WEAVER. 

subcutaneous  inoculation  tlie  bacilli  were  found  onlj- 
in  the  small  abscess  in  the  abdominal  wall  at  the  site 
01  inoculation.  The  number  of  such  experiments  has 
been  limited  and  wider  variations  may  occur.  After 
death  the  changes  recognizable  by  the  unaided  eye  are 
usually  a  pale,  firm  liver,  which  may  feel  slightly  un- 
even upon  -its  surface,  a  slightly  enlarged  spleen, 
edematous  lungs  containing  much  blood,  a  firmly  con- 
tracted and  empty  left  heart  and  a  dilated  right  heart 
containing  fluid  blood.  Under  the  microscope  the 
spleen  shows  dilated  sinuses,  containing  numerous 
phagocytic  cells,  enclosing  blood-pigments  and  nuclear 
fragments.  In  the  liver  the  changes  are  those  charac- 
teristic of  cirrhosis  in  this  organ;  marked  proliferation 
01  the  bile-ducts;  accumulation  of  connective  tissue 
between  the  lobules  and  invading  them;  and  necrosis 
of  the  liver-cells.  The  proliferating  connective  tissue 
seems  to  replace  the  areas  of  necrotic  tissue  seen  in  the 
earlier  stages.  Intraperitoneal  injection  of  bouillon- 
cultures  devitalized  by  heat  produced  after  9  days 
lesions  similar  to  those  ju^t  described.  Injection  into 
the  peritoneal  cavity  of  a  bouillon-culture  from  M'hich 
the  bacteria  had  been  removed  by  passing  through  a 
CUiamberland  filter,  caused  death,  but  without  any  ap- 
parent change  in  the  viscera.  The  last  two  experiments 
were  performed  but  once. 

From  the  foregoing  findings  it  appears  that  tlie  bacil- 
lus described  causes,  as  its  chief  effect,  when  inoculated 
into  guinea-pigs,  necrosis  of  the  liver,  and  if  death  is 
sufficiently  delayed,  marked  cirrhosis  of  the  liver.  TlTe 
dead  bacilli,  in  cultures  devitalized  by  heat,  produce 
the  same  effect  as  living  bacilli  if  introdiiced  into  the 
peritoneum,  but  cultures  from  which  tlie  bacilli  have 
been  removed  dn  not  cause  the  clianges  in  the  liver 
that  occur  under  other  conditions.  It  is  not  certain 
how  this  organism  should  be  clas<sified,  but  so  far  as  it 
lias  been  studied   it  appears    to    possess    more  of  the 
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characteristics,  of  the  members  of  the  colon-group  than 

of  those  of  any  other. 

December  12,  1898. 

I.Montreal  Medical  Journal,  July,  1898;    British  Medical  Journal, 
Oct.  22, 1898. 

2.  Transactions  of  the  Pathological  Society  of  Philadelphia,  1896. 

3.  Johns  Hopkins  Hospital  Reports,  v.,  1895. 

niscussiox. 
Dr.  Hektoen. — Dr.  Weaver's  interesting  observations  in  re- 
gard to  the  aetions  of  his  bacillus  upon  the  liver  are  in  a 
measure  duplica.ted  in  the  case  of  a  bacillus  which  I  have 
recently  had  the  opportunity  to  study.  Isolated  from  the 
surfaces  of  the  lesions  of  a  blastomj'cetic  dermatitis,  this 
bacillus  corresponds  morphologically  and  culturally  to  the 
bacilli  of  the  pseudo-diphtheria  group.  On  subcutaneous  in- 
oculation in  guinea-pigs,  rabbits,  white  rats  and  dogs  it  pro- 
duces a  marked  inliltration,  followed  in  some  cases  by  necrosis 
and  ulceration;  the  animals,  especially  guinea-pigs,  die  in  from 
.3  to  6  weeks  greatly  emaciated;  the  livers  show  a  more  or 
less  extensive  recent  proliferation  of  the  connective  tissue, 
producing  a  picture  strikingly  like  that  of  various  stages  of 
ordinary  human  cirrhosis  both  macroscopically  and  micro- 
scopically; in  the  earlier  cases  there  are  present  smaller  and 
larger  districts  of  necrosis  in  the  livers  around  which  the  pro- 
liferation is  especially  pronounced.  Diphtheria  antitoxin  does 
not  protect  the  animals  against  the  action  of  this  bacillus. 
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WITH   RKFEREXCK  TO   PKI]MARY   CHANGES   FOUND   IN   THE 
MUCOSA    AND    MUSCULARIS    MUCOSA,    AND    WITH    AN 

nipnovEi)  :\iETifOD  of  staining  the  amebae 

IN  THE  TISSUES. 
I.   li.  DFAMOXD. 

l\itient  F.  W  .,  a  negro  about  GO  years  of  age,  from  whom 
a  satisfactory  history  could  not  be  obtained,  was  admitted  to 
the  Grady  Hospital.'  Atlanta.  Ga.,  October,  189(5.  He  stated 
that  his  illness  began  with  pain  and  looseness  of  the  bowels 
seven  or  eight  months  prior  to  his  admission.  At  that  time 
he  had  from  .5  .to  10  actions  daily;  later  the  stool?  became 
bloody  and  changed  to  nnicus.  Since  then  he  gradually  became 
\v()r>e.  with  loss  of  llesh  and  strength,  so  that  he  was  unahle  to 
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do  any  work.  Occasionally  has  had  attacks  of  nausea  and 
vomiting.  On  admission  he  was  considerably  emaciated;  tem- 
perature 97  F. :  pulse  120  per  minute;  tongue  slightly  coated; 
loss  of  appetite;  the  abdomen  somewhat  distended  and  tender 
on  palpation.  The  feces  consisted  of  considerable  mucus  and 
blood,  and  gave  off  a  peculiarly  offensive  odor.  On  micro- 
scopic examination,  many  active  amoebse,  red  blood-cells,  pus 
cells  and  large  epithelioid  cells  were  found.  He  improved  but 
little  under  treatment,  gradually  sank,  and  died  on  Oct.  22, 
1896. 

Nccroiisu,  12  liours  after  death.  The  body  greatly  emaci- 
ated; rigidity  slight;  abdomen  somewhat  distended.  On  open- 
ing the  peritoneal  cavity,  the  omentum  found  rolled  up  around 
the  large  intestines;  serous  surfaces  moist;  appendix  norjual. 
The  large  intestines  fully  distended  and  their  walls  greatly 
thickened,  the  thickening  being  most  marked  near  the  splenic 
Hexure  where  the  colon  was  bound  down  by  very  firm  adhesions. 
On  separating  the  adhesions  a  perforation  was  found  in  the 
colon  near  the  splenic  flexure.  The  opening  was  somewhat  ir- 
regular and  about  one  inch  in  diameter.  On  laying  open  the 
colon  beyond  this  point,  toward  the  rectum,  the  mucous  mem- 
brane was  found  considerably  ulcerated.  These  ulcers  were 
of  various  size  and  shape,  usually  round  or  oval,  and  not  larger 
than  two  inches  in  diameter;  others  not  more  than  two  or 
three  lines  in  diameter.  The  floor  and  edges  of  the  ulcers 
were  unusually  smooth.  In  others  the  ulceration  extended 
below  the  mucosa,  with  some  imdermining  of  the  edges.  The 
mucous  membrane  from  the  point  of  perforation  toward  tiie 
cecum,  was  found  extensively  ulcerated,  more  in  patches,  irreg- 
ular and  with  ragged  edges  and  walls.  The  remaining  mucosa 
was  greatly  congested,  and  apparently  hemonhagic  at  nuiny 
points.  In  the  ileum  near  the  ileocecal  valve  many  ulcers 
were  foiuid,  resembling  those  described  in  the  co'.on.  The  ileo- 
cecal opening  was  considerably  contracted,  due  to  an  increased 
thickening  of  the  fibrous  tissue  around  the  orifice.  The  mcs- 
cnleric  glands  were  swollen.  The  sfilcen  was  normal  in  size 
and  in  appearance.  The  lirvv  was  somewhat  enlarged  and  con- 
ges.ted.  On  section  pale  areas,  the  size  of  a  pin"s  head,  could 
be  seen  scattered  throughout  its  substance.  Both  kiilnci/s 
were  larger  than  normal.  The  capsules  somewhat  adherent 
and  substance  pale.  Bladder  normal.  Tlie  heart,  lungs  and 
other  organs  normal. 

Pieces  of  tlie  various  tissues  were  fixed  in  tlie  Haidtn- 
heiii  corrosive  sublimate  salt  solution,  hardened  in  al- 
cohol and  embedded  in  paraffin.  Effort  was  first  made 
to  stain  the  ameba?  in  the  tissues  as  recommended  by 
Harris',  namely :  with  toluidin  blue.     By  this  stain  the 

'  Harris:  .Amebic  Dysentery;  Am.  Jour,  of  the  Med.  Sci..  April,  1898. 
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ame])cT3  are  brought  out  prominently,  and  can  be  easily 
distinguished  from  other  objects,  especially  the  large 
round  degenerated  connective  tissue  cells  which  re- 
semble the  ameba3.  I  did  not  succeed,  however,  in  stain- 
ing them.  The  toluidin  blue  was  quickly  washed  out 
by  the  alcohol,  the  ameba^  and  nuclei  of  cells  either  re- 
mained colorless  or  were  stained  by  the  diffuse  stain, 
M'hen  counterstained.  I  then  began  to  experiment  with 
various  staining  solutions  in  combination  with  toluidin 
blue,  in  the  hope  that  a  combination  might  be  found 
which  would  resist  the  alcohol  used  in  the  subsequent 
washing.  I  found  that  after  mixing  toluidin  blue  and 
carbol  fuchsin  together,  a  beautiful  contrast  stain  was 
thus  produced,  the  amebai  staining  a  purplish  blue 
color,  the  nuclei  of  cells  either  blue,  purplish  blue  or 
red,  and  the  rest  of  the  tissues,  light  to  purple-red. 
The  tissue  shonld  remain  in  the  stain  for  ten  minutes 
to  several  hours.  It  is  then  washed  in  alcohol  and 
cleared  in  xylol.  The  internal  structures  of  the  amebse 
are  beautifully  shown  when  the  washing  with  the  al- 
cohol is  a  little  prolonged.  The  vacuoles  become  quite 
distinct,  and  apparently  surrounded  by  small  granules 
reddish  or  pinkish  in  color.  If  the  toluidin  blue  is  in 
excess,  the  tissues  and  the  amebse  are  then  stained  more 
of  a  blue.  This  stain  keeps  well  and  does  not  deterior- 
ate. It  is  made  as  follows :  Toluidin-blue  saturated 
aqneons  solution,  1  part ,  carbol-fuchsin  (tubercle 
stain)  1  part,  mix,  filter.  This  combination  acts  quick- 
ly, bears  washing,  is  delicate,  and  gives  the  effect  of  a 
double  stain.  A  somewhat  similar  result  is  obtained 
when  the  tissues  are  stained  in  carbolic  acid  toluidin 
blue,  and  counter-stained  with  eosin.  Harris-,  in  a  re- 
cent article  recommends  this  stain  for  general  histologic 
work.  He  states  it  acts  quickly,  stains  deeply  and  will 
bear  anv  amount  of  washing  with  alcohol.  He  believes 
that  the  reaction  if  not  acid,  is  certainly  neutral.    This 

2  Phila.  Med.  Journal,  May  14, 1898. 
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leads  me  to  believe  that  the  success  I  obtained  in  stain- 
ing the  ameba'  in  the  tissues,  is  due  to  the  carbolic  acid 
in  the  staining  solution,  besides  helping  to  differentiate 
delicately  the  internal  structures  of  the  aniebfe. 

Morbid  histology. — Intestine.  Characteristic  lesions 
of  the  intestine,  such  as  those  described  by  Councilman^ 
and  Harris,  namely:  "great  swelling,  infiltration  and 
breaking  down  of  the  submucosa,  with  caving  in  of  the 
normal  mucosa  above"  were  markedly  absent.  The 
changes  here  observed  were  largely  confined  to  the  mu- 
cosa and  muscularis  mucosa,  any  deeper  ulceration  be- 
ing apparently  secondary.  The  earliest  changes  show 
that  the  mucosa  at  the  point  which  forms  the  beginning 
of  the  ulcer  has  become  transformed  into  a  peculiar 
homogeneous  granular  mass,  which  gradually  softens 
and  breaks  down  at  the  surface,  while  the  mucosa 
near  the  seat  of  the  degeneration  is  seen  infiltrated 
with  small  round  cells,  which  may  even  extend  through 
the  niuseuhiris  into  tlie  submucosa.  The  blood-vessels 
are  dilated  and  filled  with  i)lood.  Amebfe  are  occasion- 
ally seen  near  the  surface  of  the  mucosa,  but  usually 
they  are  deeper,  and  especially  along  the  margin  of  the 
muscularis.  This  layer  also  shows  marked  changes. 
The  nuclei  have  disappeared  and  the  fibers  at  the  seat 
of  the  ulceration  are  granular.  Beyond  this  point  it 
seems  that  the  muscularis  has  undergone  a  kind  of 
hyaline  transformation.  Many  amebffi  are  seen  in  this 
layer,  lying  between  the  fibers  which  are  swollen  and 
separated  from  one  another.  In  these  sections,  the 
ulceration  rarely  extends  any  deeper  than  the  sub- 
mucosa. 

In  the  submucosa  there  is  a  decided  increase  of 
fibrous  tissue.  The  walls  of  the  blood-vessels  in  this 
layer  are  greatly  thickened,  with  thrombosis  and  in 
some  obliterating  endarteritis.  Large  swollen  con- 
nective tissue  cells  are     not     present.     The  enormous 

3  Councilman  and  Lafleur:  John  Hopkins  Hospital  Reports,  vol.  ii. 
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thickening  of  the  gut  at  many  points  is  due  to  newly 
formed  fibrous  tissue  in  the  submucosa  and  outer  layers, 
as  is  shown  in  many  of  the  sections.  There  are  also 
present  in  many  of  tliese  sections,  besides  ulceration  of 
the  mucosa  and  muscularis  spoken  of  above,  secondary 
ulceration  in  the  submucosa,  which  in  some  instances 
is  quite  extensive,  reaching  through  tlie  inner  muscular 
tunic  to  the  serous  coat.  The  swelling  is  slight,  but 
the  small  round  cell  infiltration  is  more  pronounced 
with  a  tendency  of  slightiy  undermining  of  the  mu- 
cosa. 

Many  amebre  are  seen  near  the  ulceration  and  among 
the  small  round  cells.  The  products  slowly  break  down, 
transforming  the  tissue  into  a  homogeneous  hyaline  or 
granular  mass,  which  forms  the  base  of  the  ulcer,  and 
in  which  a  few  cells  and  ameb^e  are  still  present.  Large 
numbers  of  amebpe  are  found  in  all  the  coats.  In  many 
o'  the  sections  they  are  seen  in  the  act  of  passing 
through  the  newh*  formed  fibrous  tissue  and  various 
layers  into  the  outer  muscular  layer  and  thickened  ser- 
ous coat,  producing  but  little  if  any  change,  a  fact 
noted  by  Harris.  The  resistancy  of  this  new  tissue  to 
the  action  or  products  of  the  amebas  is  well  observed 
even  in  the  submucosa  Avhere  the  ulceration  is  slow  and 
there  is  not  that  softening  and  breaking  down  of  the 
tissue,  observed  in  the  mucosa.  In  many  of  the  sections, 
for  example,  those  taken  from  the  irregular  ulcerated 
and  hemorrhagic  patches  of  the  transverse  colon,  the  ul- 
ceration seems  to  be  more  of  a  pronounced  kind.  The 
ulceration  not  only  involves  the  mucosa  and  muscularis 
mucosa,  but  the  submucosa  may  be  attacked  quite  early. 

All  the  layers  may  be  necrotic,  and  shreds  of  the 
various  tissues  hanging  or  lying  over  the  ulcer;  part  of 
Ihe  subnnicosa  or  inner  muscular  layer  may  form  the 
base  of  the  ulcer.  The  blood-vessels,  which  have  been 
reached  by  the  ulceration,  are  broken  down,  or  infiltrated 
witb  small  round  cells.     ^Fanv  ameba?  are  seen  in  the 


240  I.    B.    DIAilOXD. 


\\B\h  as  well  as  in  the  lumen  of  the  vessels.  Sections 
of  the  liver  show  a  necrosis  of  the  liver  cells  around  the 
central  veins;  the  latter  are  dilated  and  filled  with 
blood.  Amebte  are  not  present.  The  mesenteric  glands 
show  an  increased  number  of  lymphocytes,  the  lymph 
sinuses  are  dilated  and  contain  many  large  swollen 
vacuolated  cells  which  resemble  the  ameba?.  The  reti- 
cida  of  the  glands  are  somewhat  thickened,  the  blood- 
vessels dilated  and  congested.  Sections  of  the  kidney 
show  cloudy  swelling  of  the  cells  lining  the  convoluted 
tubules  and  those  lining  the  glomeruli;  the  connective 
tissue  seems  somewhat  thickened. 

The  points  here  of  interest  are  of  course  the  peculiar 
character  of  the  lesions  in  the  intestine.  Councilman 
states  that  the  ameba?  do  not  at  first  produce  any 
clianges  in  the  mucosa  or  miiscularis,  but  pass  through 
these  layers  into  the  submucosa  and  then  produce  the 
highly  characteristic  lesions,  which  always  accompany 
their  presence,  namely :  great  swelling,  infiltration  and 
breaking  down  of  this  layer  with  undermining  of  the 
mucosa  above  until  it  caves  in  due  to  loss  of  substance 
below.  Harris,  on  the  other  hand,  describes  a  form  of 
lesion  in  the  mucosa  which  softens  and  breaks  down 
at  the  surface,  and  that  any  deeper  ulceration — in  the 
submucosa — being  apparently  secondary.  In  these  sec- 
tions he  also  found  the  submucosa  rather  increased  by 
new  formed  fibrous  tissue  below  the  ulceration.  But 
he  states  he  never  found  any  ameba?  in  these  ulcers. 

That  changes  may  first  begin  in  the  mucosa  and 
muscularis  mucosa  is  in  this  case  well  illustrated.  Not 
only  are  the  amebje  present  in  these  layers,  but  the 
changes  produced  by  them,  can  at  the  same  time  be 
accurately  observed.  Why  the  changes  are  confined  in 
some  instances  in  the  mucosa  and  in  others  in  the  sub- 
mucosa, can  be  undoul)tedly  explained  to  the  resistance 
of  the  tissues,  when  in  a  healthy  state. 

Jan.  9,  18P9. 
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A    COAjTEIBUTIOX   TO    THE    PATHOLOGY   OF 
CHEOXIC,    HYPEKPLASTIC    TUBERCULO- 
SIS   OF    THE    CECUM, 

BASED  urON^  THE  STUDY  OF  TWO  CASES,  IX  ONE  OF  WIIICII 
CARCIXOIVCA   OF   THE   CECUM    COEXISTED. 

T.    n.   CROWDER. 

As  early  as  1835  a  case  of  tuberculosis  of  the  cecum 
is  recorded  by  A.  Dupin.  Valy  in  1843  and  Bodard  in 
1844  recorded  cases  of  tuberculous  typhlitis,  and  Leu- 
det  in  1859,  basing  his  conclusions  upon  extensive  in- 
vestigations, placed  the  so-called  "typhlitis  stercoralis" 
in  the  class  of  tuberculous  affections  of  the  cecum.  In 
these  earlier  reports,  however,  no  particular  distinction 
is  drawn  between  acute  and  chronic  or  between  localized 
and  progressive  forms  of  tuberculosis  of  the  intestinal 
tract. 

On  account  of  its  usual  association  with  tuberculosis 
oi  the  lung  so  extensive  as  to  contraindieate  operative 
procedures,  its  rapidly  spreading  character  and  its 
frequent  extensiveness  before  clinically  recognized,  in- 
testinal tuberculosis  belongs  chiefly  in  the  field  of  in- 
terncl  medicine.  The  great  development  in  the  appli- 
cation of  surgical  treatment  to  all  sorts  of  localized  in- 
testinal lesions  during  the  last  decade  aud  the  progress 
in  surgical  pathology  have,  however,  called  attention  to 
a  form  of  circumscribed,  long  localized  tuberculosis  of 
the  bowel,  which  may  be  successfully  treated  by  oper- 
ative methods.  This  hyperplastic  form  of  tuberculo- 
sis has  its  counterpart  in  certain  cases  described  in 
v/hich  the  disease  has  been  located  in  the  skin,  larynx, 
and  joints  and  certain  cases  of  so-called  Hodgkin's  dis- 
ease which  have  proven  post-mortem  to  be  of  a  tubercu- 
lous nature  but  to  have  given  rise  to  fibrous  hyperjdasia 
rallier  than  to  caseation  'ind  destruction  of  tissue.     The 
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conditio]!  is  characterized  pathologically  by  a  great 
thickening  of  the  bowel  wall  and  a  narrowing  of  its 
lumen.  The  hyperplasia  of  the  coats  of  the  intestine 
gives  rise  clinically  to  a  tumor  formation  many  times 
resembling  a  carcinoma. 

This  form  of  intestinal  tuberculosis  is  met  with  most 
frequently  in  the  region  of  the  cecum.  According  to 
Conrath^  its  pathological  anatomy  was  first  described 
t^  Durante  at  the  seventh  Italian  Surgical  Congress 
in  Florence  in  1890.  .\t  a  meeting  of  the  Gesellschaft 
der  Wiener  Aertzte  in  1891  Billroth-  demonstrated  a 
resected  cecum  which  had  presented  itself  clinically  as 
a  large  hard  swelling  in  the  right  iliac  region,  in  every 
respect  resembling  a  carcinoma.  He  called  attention 
to  the  clinical  similarity  of  the  two  conditions  and  to 
the  difficulty  of  making  a  differential  diagnosis  even 
when  the  tumor  is  remoAcd  and  subjected  to  a  careful 
macroscopic  examination.  He  expressed  the  opinion 
at  that  time  that  tuberculosis  does  not  always  result  in 
destruction  of  tissue  and  that  the  epithelioid  cells  may 
become  fibrous,  resulting  in  the  formation  of  a  firm  tu- 
mor. 

Hartman  and  Pilliet^  before  La  Societe  Anatomique 
di  Paris  in  1891  called  attention  to  a  form  of  tubercu- 
lous typhlitis  which  accurately  resembles  a  carcinoma 
rnd  which  is  not  to  be  distinguished  from  it  by  the 
naked  eye.  They  also  expressed  the  opinion  that  a 
large  number  of  cases  published  as  carcinoma  and 
lympbosarcoma  were  in  r(>ality  tuberculous  affections 
of  this  nature. 

In  1893  Sachs*  was  able  to  collect  twelve  cases  from 
the  literature  to  which  he  added  a  very  typical  one  suc- 
cessfully operated  upon  by  himself.  In  this  case  there 
was  a  tumor  the  size  of  an  orange  located  in  the  cecal 
wall  and  almost  obliterating  the  bowel  lumen.  There 
was  no  caseation  of  the  retrocecal  lympbatic  glands 
and  no  ulceration  of  the  inksfinal  uui'-osa.     Tlie  tumor 
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was  nodular  and  uneven  and  was  considered  carcinoma- 
tons  until  tlie  microscopic  examination  revealed  its 
true  nature. 

Presenting  a  case  before  La  Societe  Anatomiquo  de 
Paris  in  ]89i  Pilliet  and  Thierry^  characterize  chronic 
tuberculosis  of  the  cecum  bv  three  things:  1.  Anatom- 
ico-pathological; there  is  a  great  thickening  of  the 
w&ll  of  the  cecum  in  the  region  invaded  and  especially 
of  the  mucosa,  which  at  the  borders  of  the  ulcers 
mounts  into  knob-like  outgrowths.  2.  Clinical,  and  de- 
pending upon  the  first ;  the  formation  of  a  tumor.  3. 
Therapeutic;  it  remains  long  localized  and  all  the  part 
of  the  intestine  invaded  may  be  resected  with  success, 
thus  benefiting  the  patient  for  a  longer  or  shorter  time. 

Further  contributions  to  the  literature  of  the  subject 
have  been  made  by  Czerny*',  Salzer'^,  Hofmeister^ 
Konig^,  Courtillier^",  Benoit^^,  Conrath^,  Caussade 
and  Charrier^-  and  others.  Perhaps  the  most  thorough 
review  of  the  subject  in  all  its  relations  and  especially 
from  the  surgical  standpoint,  is  the  article  by  Conrath. 
He  was  able  to  collect  from  the  literature,  personal 
communications  and  his  oaati  experience  a  total  of  85 
cf;ses  undergoing  surgical  treatment  with  a  mortality 
01  16.7  per  cent. 

Development  of  a  knowledge  of  the  subject  is  largely 
due  to  the  efforts  of  the  French  and  German  surgeons. 
It  is  a  noteworthy  fact  that  Conrath  in  his  collection 
of  85  cases  in  1898  cites  but  one  from  the  American 
medical  literature,  that  one  by  Dr.  Beck^^  of  Chicago, 
l^'rom  the  literature  of  this  country  I  have  been  able  to 
add  but  two  cases  to  this  number,  these  by  Dr.  Ochsner^* 
and  Dr.  Senn^^  of  Chicago.  All  three  of  these,  cases 
have  been  presented  in  a  more  or  less  extensive  group 
ol'  cases  reported  from  a  surgical  point  of  view  without 
summary  of  the  general  pathology  of  the  condition. 

Tn  the  literature  of  England  I  have  found  but  two 
cases.     'I'licy  are  reported  by  Page^"  and  by  Lediard^'^. 


244  T.   E.    CROWDER. 


The  case  by  Page  is  stated  not  to  be  definitely  tuber- 
culous but  to  show  a  high  degree  of  chronic  inflamma- 
tion of  the  cecum  Avith  hypertrophy  of  its  wall  and 
caseation  of  the  retro-cecal  lymphatic  glands  with  the 
microsco23ic  findings  of  tuberculosis. 

That  this  form  of  cecum  tuberculosis  is  sufficiently 
rare  or  sufficiently  unknown  to  be  deserving  of  further 
comment  is  shown  by  the  fact  that  no  direct  reference 
is  made  to  it  in  text  books  on  pathology  by  Orth^^, 
Zeigler^"  and  Birch-Hi rschfeld-",  and  is  no  more  than 
mentioned  by  Konig-^  in  the  latest  edition  of  his  text- 
book of  surgery,  where  he  gives  a  very  brief  summary 
of  the  article  by  Conrath^. 

Case  1."- — Tumor-like  tuberculosis  of  cecum:  resection; 
end-to-eml  anastomosis :  recovery. 

History. — A  colored  schoolgirl,  14  years  of  age,  was  admi.tted 
to  Cook  County  Hospital,  Aug.  15,  1S98,  and  assigned  to  tlie 
service  of  Dr.  E.  L.  ilorehcad.  The  following  history  was 
obtained  upon  admission:  She  comes  of  healthy  parents;  her 
father  is  living  and  well;  her  mother  died  in  childbirth.  It  is 
said  that  she  did  not  have  phthisis.  No  specific  history  in 
either  parent.  One  maternal  uncle  has  scrofula  and  one  ma- 
ternal aiuit  died  of  pulmonary  tuberculosis.  A  brother  died 
at  nine  months  and  a  siiitcr  at  four  years  of  acute  diseases  and 
a  brotlier  died  at  seven  years  of  "quick  consumption."  No 
brothers  or  sisters  living.  The  patient  has  had  the  ordinary 
acute  diseases  of  childhood  but  has  been  otherwise  always  well. 
Has  never  menstruated. 

The  present  trouble  began  about  eight  months  ago  with 
cramp-like  pains  in  the  abdomen.  These  were  of  a  recurrent 
and  somewhat  periodic  nature,  at  first  slight  and  infrequent, 
gradually  increasing  in  frequency  and  severity.  They  were  at 
first  diflfuse  but  always  leferred  themselves  ultimately  to  the 
right  iliac  region.  They  would  last  ten  or  fifteen  minutes, 
repeating  themselves  several  times  during  each  attack  at  vary- 
ing intervals  of  some  minutes.  During  the  later  part  of  last 
winter  they  were  frequently  accompanied  by  vomiting  and  came 
on  three  or  four  times  a  week  to  once  or  more  daily.  For  the 
past  three  or  four  months  visible,  local,  transitory  swellings, 
accompanied  by  lumbling,  have  been  noticed  by  the  patient  in 
the  abdomen,  coining  on  and  disappearing  with  the  pains.  Dur- 
ing the  past  two  weeks  the  pain  has  been  almost  constant,  al- 
ways being  ultimately  referred  to  the  right  iliac  region  and 
accompanied  by  much  vomiting.     Bowels  regular  at  all   times 


TUBERCULOSIS    OF    CECUM.  345 

but  apjielite  very  poor.     Only  liquid  food  can  be  retained.     Has 
lost  much  flesh. 

Examination. — General  nourishment  poor;  skin  smooth  and 
moist;  eyes  negative;  tongue  lightly  coated;  mucous  mem- 
branes anemic;  teeth  well  formed  and  regular.  The  chest  is 
fairly  well  developed  and  respiratory  movements  free.  The 
heart  and  lungs  are  negative.  On  inspection  the  abdomen 
shows  localized  distension  of  intestinal  coils  which  change 
position  as  peristalsis  jJi'oceeds.  This  action  is  easily  palpable 
and  gurgling,  rushing  sounds  accompany  it.  There  is  tender- 
ness over  the  whole  lower  abdomen,  most  marked  in  the  right 
iliac  region  with  point  of  greatest  tenderness  half  way  between 
the  umbilicus  and  the  anterior  superior  spine  of  the  ileum. 
Lying  deep  in  the  abdomen  upward  and  outward  from  this 
point  is  a  firm,  tender,  smooth  mass  the  size  of  a  large  lemon. 
This  can  be  fairly  well  outlined  by  the  fingers,  is  very  slightly 
movable,  is  not  afl'ected  by  deep  inspiration  and  is  apparently 
free  from  the  anterioi  abdominal  wall.  Xo  lobulation  or  other 
unevenness  of  the  surface  can  be  made  out.  The  external 
genitalia  are  negative;  hymen  intact  and  no  vaginal  examina- 
tion made.  The  inguinal,  axillary  eervicad  and  epitrochlear 
lymph  glands  are  palpable  but  not  large.  Pulse  88,  strong  and 
regular:  temperature  100  F. ;  respiration  24.  Urine:  sp.  gr. 
1032:  reaction  acid;  no  albumen  or  sugar. 

Operation. — The  patient  was  operated  the  morning  after  ad- 
mission under  chloroform  anesthesia.  An  incision  3%  inches 
long  was  made  in  the  direction  of  the  fibers  of  the  external 
oblique  and  bisecting  a  line  joining  the  umbilicus  and  the  right 
anterior  superior  spine.  Xo  adhesions  were  found  to  the  an- 
terior abdominal  wall.  Abdominal  exploration  reveals  a  firm 
mass,  as  described  in  the  external  examination,  occupying  the 
ileocecal  region.  It  is  but  slightly  movable  and  is  brought 
forward  into  rhe  wound  with  considerable  difficultj^  after 
loosening  firm  adhesions  posteriorly.  It  is  found  to  be  a  slight- 
ly lobulated  tumor  mass  involving  the  entire  circumference  of 
the  bowel  at  the  ileocecal  junction.  The  lower  ileum  is  dilated 
and  the  walls  are  thickened  and  somewhat  indurated.  The 
peritoneinn  is  free  from  adhesions  and  is  for  the  most  part 
smooth,  but  for  a  distance  of  about  an  inch  above  the  tmnor 
shows  a  nundjer  of  slightly  roughened  and  depressed  round  and 
ii\al  spots  of  yellowish  white  color  measuring  in  diameter  from 
(111;'  to  five  millimeters.  The  lymphatic  glands  lying  in  the 
mesentery  next  to  the  cecum  are  firm,  white  and  considerably 
swollen.  Xo  vermiform  appendix  is  recognized.  A  strong 
fibrous  band  pa^-;es  from  the  caput  caeci  to  the  pelvic  fascia 
at  the  pelvic  brim  and  by  traction  exposes  the  right  tube  and 
ovary.  This  is  ligated  with  catgut  and  divided.  It  is  a  solid 
fibrous  cord  without  a  lumen.  The  tumor  mass  including 
abdut  two  inches  of  bowel  on  each  side  was  excised  as  rapidly 
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as  possible — the  patient's  general  condition  becoming  very  poor 
— and,  the  colon  and  ileum  being  of  practically  the  same  size, 
an  end-to-end  anastomosis  was  made  by  a  single  row  of  Lem- 
bert  sutures  of  fine  silk.  The  parts  were  carefully  dried,  liemo- 
stasis  assured  and  the  bowel  dropped  back  into  the  abdomen. 
A  drain  consisting  of  several  strands  of  iodoform  gauze  was 
passed  down  to  the  sutured  bowel  ends  and  the  external  wound 
closed  by  a  single  ro\\'  of  silk-worm  gut  sutxires  embracing  the 
whole  thickness  of  the  abdominal  wall.  The  upper  one  of 
these,  where  the  drain  emerged,  was  left  untied.  About  600 
e.c.  of  normal  salt  solution  was  injected  slowly  under  the 
pectoralis  major  muscle  during  the  latter  part  of  the  operation. 
The  patient  left  the  table  with  a  very  weak  pulse  of  156,  respir- 
ation of  16  and  warm  dry  skin.  Nothing  was  allowed  the 
patient  l)y  mouth  except  occasional  teaspoonfuls  of  warm  water 
during  the  first  four  days,  water  and  liquid  foods  with 
whisky  being  administered  by  the  rectum.  She  suffered  very 
little  from  thirst  or  oth«r  discomforts  and  aside  from  a  rise 
of  tempeiature  to  102.4  F.  late  on  the  day  of  operation  made 
an  uneventful  and  perfect  recovery.  The  large  drain  was  re- 
moved on  the  se-.-oml  day  and  a  small  strand  of  iodoform  gauze 
inserted  just  through  the  abdominal  wall.  This  was  left  un- 
disturbed until  the  fifth  day,  when  it  was  removed  and  the 
remaining  suture  tied.  The  wound  healed  throughout  without 
su|)puration.  At  the  end  of  three  weeks  the  patient  left  her 
bed  and  after  another  week  left  the  hospital  much  improved 
in  general  health  and  llesh  and  without  pain  or  discomfort  in 
the  abdomen.  Seen  during  the  latter  part  of  December  she 
had  gained  greatly  in  flesh  and  no  evidence  of  tuberculosis 
could  be  found  in  the  lungs  or  elsewhere  upon  careful  physical 
examination. 

Patholofjical  exam inat ion. — The  growth  is  situated  in  tlu» 
wall  of  the  cecum  and  involves  its  entire  circumference.  It 
begins  above  at  what  appears  to  be  the  ileo-cecal  junction  and 
involves  about  three  inches  of  the  length  of  the  bowel,  this 
distance  being  somewhat  less  on  the  mesenteric  side.  The  sur- 
face is  indistinctly  lobulated  and  shows  torn  adhesions  poster- 
iorly. Tl;e  wall  is  firm  and  resisting  to  the  knife,  whitish  on 
the  cut  surface,  with  irregular  yellowish  areas  and  measures 
in  thickness  from  1  to  2.5  cm.  The  thickest  part  of  the  wall, 
which  lies  opposite  the  mesenteric  attachment,  shows  in  the 
center  and  just  beneath  the  nuicosa  several  pea-sized  somewhat 
softened  areas  from  which  can  be  turned  out  firmer  masses 
wliich  lie  loosely  adherent  and  whicli  appear  to  be  necrotic. 
The  original  contour  ot  the  cecum  is  lost;  it  is  as  if  the  ileum 
and  colon  were  joined  end-to-end  and  a  new  growth  occupied 
the  wall  at  their  junction.  The  lumen  of  the  bowel  included 
in  the  growth  is  souHwhat  funnel-sha])ed  with  the  apex  toward 
tlif   i'emii    wliere   it    is   scarcely   as   large   as   an   ordinary   lead 
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pencil.  The  mucous  membrane  is  covered  with  thickly  set 
little  polypi,  of  an  average  size  of  large  wheat  grains,  some  of 
which  are  sessile  and  some  of  which  have  short  pedicles. 
Some  of  these  have  branched  extremities.  They  serve  to  al- 
most entirely  obliterate  the  remaining  lumen.  There  is  at  no 
place  any  visible  loss  of  mucous  membrane.  The  lower  ileum 
is  nearly  5  cm.  in  diameter  with  greatly  thickened  muscular 
walls,  measuring  4  mm.  in  places  and  very  firm  and  inelastic. 
Situated  in  it  are  yellowish  areas  of  firm  fatty  tissue.  The 
mucous  membrane  is  smooth  and  free  from  folds,  but  is  con- 
gested and  shows  a  few  ecchymotic  areas.  The  serous  coat 
also  shows  a  few  ecchymotic  areas  and  the  roughened  spots 
before  described.  At  a  point  on  the  mucous  membrane  of  the 
ileum  exactly  opposite  the  mesenteric  attachment  and  about 
ft  cm.  above  the  tuinov  is  a  polypoid  growth  the  size  of  a  small 
pea,  slightly  flattened,  resting  on  a  short  pedicle  resembling  the 
polypi  in  the  cecum.  The  wall  and  the  mucous  membrane  of 
the  coloji  beyond  the  growth  are  free  from  changes.  Lying 
within  the  excised  mesentery  are  four  lymphatic  glands  tho 
size  of  large  hazelnuts,  of  moderate  firmness,  smooth  and  clear 
white  on  the  cut  surface.  They  show  no  areas  of  caseation  or 
of  softening. 

Microscopical  examination.— T\\e  greater  part  of  the  tumor 
is  made  up  of  a  hypertrophied  muscular  wall  showing  a  great 
increase  in  both  the  fibrous  and  muscular  elements  and  con- 
taining more  connective  tissue  cells  than  normal.  The  yellow- 
ish areas  are  ordinary  adipose.  There  are  many  typical  mi- 
croscopic tubercles  which  are  so  closely  grouped  in  some  places 
that  as  many  as  ten  may  be  seen  in  a  single  field  (Zeiss  obj. 
AA  and  oc.  .3 ) .  They  are  most  numerous  in  the  submucous 
tissue,  in  places  lying  just  at  the  basement  membrane,  but  are 
of  very  irregular  arrangement  and  not  seen  in  typical  form 
in  all  sections.  The  whole  of  the  submucous  tissue  is  densely 
infiltrated  with  deeply  staining  small  round  cells.  Tubercles 
are  found  in  the  muscular  coat  in  only  a  few  places  where  a 
large  confluent  mass  lies  deei)ly  imbedded  in  its  center.  The 
papillomatous  mucous  membrane  shows  great  hyperplasia  of 
the  glandular  elements  after  the  manner  of  a  benign  papilloma 
with  dense  round-celled  infiltration  of  the  stroma.  The  epi- 
thelial cells  are  large,  cylindrical  and  show  all  stages  of  mucoid 
degeneration.  Over  some  small  areas  the  epithelial  covering 
is  entirely  lost  and  its  place  taken  by  an  avascular  granulation 
tissue.  The  epithelial  tissue  does  not  end  abruptly  where  this 
granulation  surface  begins  but  shades  gradually  into  it  without 
any  depression  or  unevenness.  Glandular  elements  are  found 
in  places  situated  rather  deeply  in  the  wall  but  everywliere 
maintain  a  typical  structure,  ^lany  of  the  gland  lumina  are 
greatly  distended.  Sections  taken  in  proper  directions  through 
tho   part   containing   what   were   described   as   free   bodies   show 
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them  to  be  large  buried  papillsp  containing  but  a  mere  remnant 
of  epithelial  covering,  lying  within  cavities  showing  likewise 
a  mere  remnant  of  epithelial  lining,  as  if  a  large  papilla  during 
the  process  of  it5  development  had  been  bound  to  the  serosa 
and  the  muscular  and  submucous  tissue  at  its  base  had  not 
undeigone  the  general  hyperplasia  of  that  surrounding  it.  At 
the  attached  base  of  these  papilla?  is  where  is  found  the  great- 
est infiltration  of  the  deeper  parts  of  the  wall  with  tubercles. 
The  more  actively  proliferating  tissue  surrounding  them  has 
entirely  closed  over  them  on  the  side  toward  the  lumen^  thus 
burying  them  completely.  They  show  a  central  necrosis  sur- 
rounded by  an  almost  avascular  granulation  tissue  containing 
giant  cells.  The  field  of  mucosa  and  submucosa  surrounding 
them  shows  a  dense  round-celled  infiltration  and  contains  an 
occasional  giant  cell. 

The  lymphatic  glands  of  the  mesentery  contain  a  large  num- 
ber of  microscopic  tubercles  in  every  way  typical.  Some  of 
them  show  a  beginning  necrosis  in  the  center  but  at  no  place 
is  there  found  complete  necrosis  with  caseation.  These  tuber- 
cles lie  singly  and  in  large  confluent  groups. 

It  was  only  after  a  long  and  painstaking  search  that  tuber- 
cle bacilli  were  demonstrated  either  in  the  lymiihatic  glands 
or  in  .the  tissue  of  the  cecum.  Never  were  there  found  more 
than  two  bacilli  in  a  single  field  and  this  was  noted  but  twice 
— once  in  the  glands  and  once  in  the  cecal  wall.  Since  those 
found  were  of  ver}'  typical  form  and  appearance  it  is  safe  to 
conclude  that  the  comparatively  negative  results  of  the  search 
were  due  to  scarcity  of  the  organisms. 

From  the  abj^ence  of  svnijitonis  and  physical  findings 
pointing"  to  localized  tiiberculosis  in  other  parts  of  the 
body  it  would  seem  that  this  case  is  one  of  priniary 
localized  tuberculosis  of  the  bowel.  As  is  well  known 
to  medical  clinicians,  however,  it  is  quite  possible  to 
have  a  slight  apical  involvement  of  the  lung  wliich  may 
p,t  certain  times  present  no  findings  even  u])()n  the  most 
careful  physical  examination.  Especially  is  this  true 
oi'  snudl  healed  tuberculous  foci  in  whatever  ])art  of  the 
lung.  From  the  comparative  infrequency  of  ])i'imary 
tuberculosis  of  the  bowel,  which  will  be  shown  by  sta- 
tistics cited  later,  it  is  perhaps  unsafe  to  conclude  that 
this  case  is  such  a  one  though  the  cliuieal  findings 
speak  strongly  in  favor  of  it. 

The  second  case  of  hy]ier|>lastic  (-ccum  iuhei'culosis 
whicli  lias  conic  iindei-  my  oljsci'vation  is  an  unoperatcd 
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one  in  which  the  disease  was  combined  with  carcinoma  of 
the  same  organ.  But  one  simihir  case  has  been  noted 
in  tlie  literature  at  my  disjjosal ;  that  one  is  recorded  by 
Salzer--'  in  tlie  surgical  reports  of  diseases  of  the  cecum 
from  Billroth's  clinic. 

Case  2.  Tuherculosis  and  carcinoma  of  cecum;  inguinal  fis- 
tula; death. — Mrs.  D.,  54  years  of  age,  entered  the  Presbyterian 
Hospital  July  24,  1897,  and  was  assigned  to  the  service  of  Dr. 
X.  Senn.  On  account  of  a  misplacement  of  the  hospital  record 
only  the  following  very  brief  abstract  of  the  clinical  history 
can  be  given.  For  this  and  the  post-mortem  report  I  take 
pleasure  in  expressing  my  thanks  .to  Dr.  J.  D.  Freeman. 

There  was  no  history  of  tuberculosis  or  malignant  tumors 
in  any  momber  of  the  family.  Three  years  before  entrance  to 
the  hospital  tumors  were  removed  from  the  left  breast  and  left 
axilla  but  there  is  no  definite  knowledge  of  their  nature.  The 
patient  gave  a  history  of  a  fall,  receiving  a  blow  in  the  right 
inguinal  region.  Succeeding  this  there  was  pain  upon  walk- 
ing which  ladiated  down  the  leg.  Later  there  appeared  a 
swelling  in  the  right  groin  which  was  incised  revealing  an  ab- 
scess. There  remained  to  the  time  of  death  a  fistula  in  the 
right  groin  which  at  times  had  permitted  the  escape  of  fecal 
matter.  Repeated  examinations  of  the  pus  from  the  fistula 
failed  to  show  any  actinomycelial  granules.  The  patient  died 
July  30,  1898. 

Post-mortem  examination. — Anatomical  diagnosis:  Eight 
inguinal  fistula;  communicating  with  the  cecum:  chronic  tuber- 
culosis of  lungs  and  peri-bronchial  lymph  glands:  amyloid 
spleen:  chronic  interstitial  nephritis;  carcinoma  of  the  cecum 
associated  with  Uiberculosis. 

The  body  is  that  of  an  emaciated,  old  woman:  rigor  mortis 
slight.  In  the  right  inguinal  region  above  the  middle  of  Pou- 
paifs  ligament  are  two  sloughing  fistulous  openings  from 
which  escape  upon  slight  pressure  a  thick,  greenish-yellow 
purulent  material. 

The  peritoneal  cavity  is  empty  and  the  peritoneum  is  sinodth. 
The  head  of  the  cecum  is  bound  fi.rmly  in  the  right  iliac  fossa 
by  strong  fibrous  adhesions.     The  appendix  is  not  recognized. 

The  pleural  an  1  pericardial  cavities  show  no  changes. 

The  heart  is  contracted.  TIicic  is  a  "soldier  spot'"  on  the 
anterior  surface  of  the  apex.  The  jjulmonary  and  aortic  valves 
are  competent  *.o  wnter.  'J"lie  cavities  of  the  heart  contain 
clotted  blood.  'Jlic  cndocardii'.vi  is  smooth  and  the  valves 
show  no  changes.  The  myocardium  is  soft,  of  yellow-red  color 
and  has  a  greasy  feel.  The  coronary  arteries  and  the  aorta 
show  no  changes. 

The  lungs  aic  l)hiisli  in  color  and  show  a  marginal  cnipiiy- 
scnia.  Tlicy  (■!C))itatc  Ihrougliout  and  float.  In  the  center  of 
17 
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the  middle  lobe  of  the  right  lung  is  a  firm  pea-sized  nodule 
with  a  calcareous  center.  The  apices  arc  free  from  changes. 
The  peribronchial  lymph  glands  are  black  upon  the  cut  surface 
and   have   calcareous   nodules   in   them. 

The  spleen  is  larger  than  normal  and  of  firm  consistence. 
The  capsule  is  smooth  and  tense.  It  cuts  with  increased  re- 
sistance. The  pulp  is  firm  and  pale  red.  Everywhere  on  the 
surface  are  pin-point  sized,  translucent,  slightly  elevated,  gray- 
ish areas. 

There  are  two  small  cysts  on  the  convexity  of  the  left  kid- 
nej'.  The  capsule  strips  reluctantly,  bringing  away  parts  of 
the  parenchyma  and  leaving  a  rough  granular  surface.  Many 
small,  irregular,  yellowish,  depressed  scars  are  seen  on  the 
surface.  On  section  the  cut  surface  is  pale.  The  cortex  is  to 
the  medulla  as  1  to  2^/^.  The  cortical  markings  are  invisible. 
The  pelvis  of  the  right  kidney  is  dilated. 

The  liver  is  smooth  externally.  The  substance  is  soft.  Cut 
surface  is  yellowish  and  feels  greasy.  The  lobular  markings 
are  invisible.     The  gall-bladder  is  negative. 

The  stomach  and  small  intestines  are  negative. 
A  soft  eatlieter  passed  down  through  the  right  inguinal 
fistula  appears  in  the  cecum.  Between  the  external  opening 
and  .the  opening  into  the  cecum  lies  a  cavitj'  half  the  size  of 
the  fist  and  half  filled  by  a  fieshy  looking  mass.  The  cecum 
forms  port  of  the  wall  of  .this  cavity  and  projecting  into  the 
lumen  of  the  head  of  the  cecum  is  a  large  cauliflower-like 
mass.  The  anterior  cecal  wall  is  thick,  firm  and  apparently 
fibrous.  The  remainder  of  the  large  intes.tine  shows  no 
changes. 

The  pelvic  organs  and  pancreas  show  no  changes. 
Macroscopic  examination  of  the  cecum  after  hardening  for 
several  weeks  in  Miiller's  fluid  and  alcohol. 

The  mass  is  about  the  size  of  the  fist  or  slightly  larger. 
The  anterior  surface  of  the  ceciun  jiresents  a  defect  in  the  wall 
about  •'  cm.  in  diameter,  this  defect  being  largely  closed  in  by 
a  soft,  projecting  tumor  mass  having  a  finely  papilliform  sur- 
face. The  cecal  wall  adjoining  this  defect  is  1  to  2  em.  in 
thickness  and  is  firm  and  indurated.  That  side  of  the  border 
of  the  defect  lying  toward  the  ileum  is  free  from  the  papillary 
outgrowth  and  has  a  roughened  internal  surface.  Sostion 
shows  this  thickening  to  extend  along  the  anterior  cecal  wall 
for  a  distance  of  about  5  em.  to  where  it  joins  the  small  in- 
testine and  to  extend  backward  over  the  caput  coli  to  the 
posterior  wall,  which  is  not  more  than  the  usual  thickness. 
Upon  multiple  sections  of  this  wall  on  the  side  of  the  opening 
toward  the  small  intestine  it  is  seen  to  be  composed  largelv  of 
firm  fibrous  or  fibro-muscular  tissue  and  to  contain  one  veiy 
large  blood-vessel  with  a  greatly  thickened  wall.  There  is  also 
noted  a  somewhat  crescent-shaped  area  in  the  center  of  each 
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section  which  is  made  up  of  a  clear  translucent  substance  pre- 
senting a  glistening  surface. 

Upon  cutting  open  the  cecum  longitudinally  it  is  found  to  be 
practically  filled  by  a  cauliflower  mass  springing  from  the 
margins  of  .the  above  noted  defect  in  anterior  wall  and  from  the 
inner  surface  of  the  thickened  wall  lying  posterior  to  that 
defect.  The  peripheral  terminations  of  this  papillary  growth 
are  fine  and  filamentous.  Upon  it  are  found  a  few  firm,  smooth, 
oval  polypi  the  size  of  large  wheat  grains,  and  resting  upon 
fine  filamentous  pedicles  up  .to  1  cm.  in  length.  The  inner  sur- 
face of  the  indurated  and  thickened  portion  of  the  anterior 
wall  lying  toward  the  ileum  presents  none  of  the  papillary  out- 
growth and  is  apparently  devoid  of  mucous  membrane.  It 
presents  the  appearance  of  shallow  ulceration.  The  remaining 
mucosa  and  ,the  wall  of  the  cecum  and  of  the  adjoining  bowel 
segments  are  free  from  visible  changes.  In  two  places  the 
growth  penetrates  the  posterior  cecal  wall  and  appears  exter- 
nally with  the  same  general  characteristics.  Section  through 
one  of  the  large  papillary  masses  shows  a  branching  tree-like 
arrangement  of  cormeotiA'e  tissues  covered  by  what  resembles 
a  thickened  mucous  membrane.  No  connective  tissue  is  visible 
in  the  finer  terminal  filaments.  The  remainder  of  the  tissue 
is  firm  and  fibrous  with  smaller  and  larger  areas  of  yellowish 
fat.  In  sections  of  the  wall  posterior  to  the  defect  are  noted 
a  similar  increase  in  firm  connective  tissue  enclosing,  however, 
larger  and   smaller  masses  of  translucent  gelatinous  material. 

Microscopic  examination. —  Sections  through  the  tumor  mass 
show  it  to  be  made  up  of  a  rich  celled  branching  connective 
tissue  fi'amework  bearing  a  thick  layer  of  tubular  epithelial 
structures.  The  .tubes  run  in  various  directions  and  are  in 
places  coiled  and  bent  upon  themselves.  The  line  of  junction 
of  the  epithelial  and  connective  tissue  portions  of  the  mass 
is  sharply  defined  and  the  tubules  do  not  penetrate  into  the 
deeper  framework  of  the  tumor.  It  has  the  aj^pearance  of  a 
benign  papillomatous  proliferation  of  the  mucous  membrane. 
The  epithelial  .'ells  are  large  and  cylindrical,  contain  large 
oval  nuclei  near  their  basal  attachments  and  show  but  a  single 
layer  to  each  tubule.  Many  of  the  glands  are  cystic.  They 
show  all  stages  of  mucoid  degeneration  and  some  superficial 
necrosis  wi.th  disappearance  of  the  nuclei.  In  some  places  the 
mucoid  material  only  fills  the  lumen  of  the  tubule,  the  cells 
being  free  from  it.  This  change  is  more  noticeable  in  the 
deeper  parts  of  the  epiflielial  structure. 

Sections  of  the  thickened  wall  behind  the  defect  in  the  cecum 
show  toward  the  innei-  surface,  at  the  base  of  the  caulifiower- 
like  mass,  this  same  epithelial  proliferation  with  extensive 
mucoid  changes.  The  epithelial  cells  are  here  seen  to  penetrate 
to  all  depths  of  the  tissue  as  discrete  tubules,  small  masses 
of    tubules    or    -is    tubules    without    visible    openings,    forming 
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strands  of  atypical  epithelial  cells.  This  formation  even  pene- 
trates the  entire  thickness  of  the  wall  and  shows  masses  of 
atypical  tubules  externally.  In  most  of  this  formation  the 
mucoid  change  is  far  advanced,  resulting  in  partial  or  complete 
destruction  of  the  protoplasm  of  the  cells.  There  are  found 
also  large  irregular  areas  of  stringy,  mucoid  material  into 
which  project  connective  tissue  strands,  radiating  from  which 
is  often  a  very  definite  penniform  marking  made  by  strands 
of  mucoid  of  diflferent  densities.  Following  the  line  of  this 
marking  are  occasionallj'  seen  rows  of  epithelial  cells  in  an 
advanced  stage  3f  degeneration.  These  areas  correspond  to  the 
gelatinous  masses  noted  in  the  gross  specimen.  There  is  found 
also  great  hyperplasia  of  the  fibrous  elements  of  the  wall  and 
large  areas  of  adipose  tissue.  In  the  stroma  are  a  few  small 
nodules  of  lymphadenoid  tissue.  Throughout  the  wall  are 
scattered  small  areas  of  roiuid-celled  infiltration  and  at  the 
l)order  of  the  defect  in  the  wall  a  superficial  necrosis  and 
diffuse  round-celled  infiltration. 

Sections  taken  from  the  wall  on  that  side  of  the  defect  to- 
ward the  ileum,  where  in  the  macroscopic  examination  none  of 
the  tumor  growth  was  found,  present  in  some  respects  a  strik- 
ingly different  picture.  There  is  the  same  connective  tissue 
hyperplasia,  which  is  here  even  more  marked,  there  are  small 
areas  of  mucoid  material  and  areas  of  fat.  The  inner  surface 
is  made  up  of  granulation  tissue  with  suiierficial  necrosis. 
Embedded  in  this  granulation  tissue  are  a  large  number  of 
giant  cells  some  of  which  have  a  definite  peripheral  arriinge- 
ment  of  the  nuclei  and  are  surrounded  by  cells  of  ovoid  and 
elongated  shapes  staining  distinctly  paler  than  the  surrounding 
denser  round-celled  granulation  tissue.  Deeper  in  the  tissue 
are  small  round-celled  areas  but  no  giant  cells  are  found  ainong 
them.  In  certain  parts  of  the  wall  are  found  different  sized 
groups  of  large  oval  or  polygonal  cells  formed  into  a  distinct 
alveolar  arrangement  by  a  delicate  connective  tissue  stroma, 
the  alveolar  spaces  containing  one  to  ten  cells  each.  From 
their  size,  shape,  arrangement  and  staining  properties  these 
would  seem  to  be  atypical  epithelial  cells,  but  they  do  not 
otherwise  resemble  the  carcinoma  cell  nests  found  in  other 
parts  and  show  no  mucoid  changes. 

There  is  a  considerable  thickening  of  the  walls  of  all  the 
blood-vessels.  In  a  mass  of  lympiiadenoid  tissue  lying  at  the 
side  of  a  large  vessel  there  are  noticed  clear  hyaiin  looking 
areas  and  wide  hyaiin  zones  lying  just  outside  the  endothelial 
lining  of  the  small  blood-vessels.  These  areas  and  zones  stain 
purple  with  iodin  green  and  are  interpreted  as  amyloid. 

In  the  enlarged  retrocecal  lymph  glands  are  found  several 
typical  tubercles  with  central  giant  cells  and  a  zone  of  pale 
epithelial  cells  surrounded  by  densely  packed  small  round  cells. 
There  is  no  necrosis  except  in  the  central   part  of  the  giant 
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cells  and  no  resemblance  of  caseation  is  noted.  Amyloid  ma- 
terial is  present  here  also  as  small  areas  and  zones  in  the 
capillary  vessel  walls.  In  the  tubercles  of  these  glands  are 
found  a  very  few  tubercle  bacilli.  The  search  for  tubercle 
bacilli  in  the  base  of  the  ulcer  of  the  cecum  and  in  the  lymphoid 
areas  of  the  cecal  wall  was  negative. 

Wf  hav^  not  here  the  eJassieal  picture  of  hyperphistic 
cecum  tulxTcnlosis  set  forth  in  the  firnt  case,  vet  it 
seems  phiin  from,  the  great  overgrowth  of  connective 
and  miiscnhir  tissue  in  ^"he  wall — measuring  2  cm.  in 
thickness — that  the  case  belongs  to  the  same  class. 
From  the  fev,'  facts  in  the  clinical  history  it  seems  more 
jjrobable  that  this  case  is  one  of  perforating  tuberculo- 
sis of  the  cecum  secondarily  invaded  by  carcinoma. 
The  fact  that  the  inguinal  fistula  was  of  long  stand- 
ing speaks  strongly  for  such  a  sequence.  Further  evi- 
dence is  found  in  the  macroscopic  findings  in  that  the 
malignant  growth  takes  its  origin  from  the  margin  of 
an  old  tuberculous  ulcer.  Though  tubercle  bacilli  were 
not  found  in  the  base  of  this  ulcer  itself,  it  seems  clear 
from  the  histological  findings  in  the  wall  of  the  cecum 
and  the  presence  of  tubercles  and  tubercle  bacilli  in  tlie 
adjacent  lymphatic  glands  that  the  lesion  must  bo  of 
such  an  origin.  There  is  a  well  marked  extension  of 
the  tuberculous  process  to  the  regional  lymphatic  glands 
while  the  malignant  growth  remains  localized  in  the 
cecal  wall.  In  the  lungs  and  peribronchial  lymphatic 
glands  there  are  found  healed  tuberculous  foci  which 
may  have  given  rise  to  the  development  of  the  jirimary 
disease  of  the  cecum. 

fl         I'ATHOT.OGICAL   AXAT0:MY. 

As  used  in  reference  to  the  C(nidition  here  considered 
the  word  tumor  has  onlv  i  clinical  significance.  How- 
ever great  the  swelling  I'lay  be  it  is  essentially  a  hyper- 
]:)lasia :  whatever  may  be  its  macroscopic  resemblance  to 
carcinoma  or  other 'true  tumors  it  is  distinctly  an  in- 
flammatory swelling  which  Benoit^*  has  termed 
"pseudo-neoplasm." 
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This  hyperplastic  form  of  t^^be^culosis  as  found  in 
the  intestines  is  nsnally  located  in  the  cecum  and  most 
often  takes  its  origin  at  the  ileo-cecal  junction.  A 
case  was  operated  upon  by  Esmarch^^  in  which  there 
was  in  addition  a  similar  tuberculous  tumor  in  the 
ileum  producing  stenosis  35  cm.  above  the  ileo-cecal 
valve.  Sachs*  calls  attention  to  a  similar  tumor  of 
the  ileum  in  the  practice  of  Koeher. 

In  the  beginning  the  tumors  are  small  and  sharply 
outlined  from  the  adjoining  portions  of  the  bowel. 
They  are  usually  rough  and  nodular  and  may  reach  the 
size  of  a  large  orange.  In  the  case  reported  by  Sachs* 
the  mass  was  10  to  12  cm.  in  diameter.  They  lie  above 
the  brim  of  the  true  pelvis  in  the  right  iliac  region  and 
may  be  slightly  movable  or  firmly  fixed.  Fibrous  ad- 
hesions are  usually  found  binding  the  cecal  tumor  ]5os- 
teriorly  and  it  may  be  adherent  to  loops  of  intestine, 
the  abdominal  wall  and  other  surrounding  structures. 
Koerte-"  was  compelled  to  abandon  a  radical  operation 
on  account  of  the  bad  local  condition.  The  wall  of  the 
cecum  is  firm  and  unyielding,  resistant  to  the  knife, 
whitish  on  the  cut  surface,  and  is  irregularly  contracted 
by  cicatrices.  It  measures  in  thickness  from  .5  to  3 
cm.  and  often  contains  areas  of  firm  fatty  tissue.  This 
lliickening  is  as  a  rule  confined  to  the  cecum  and  its 
immediate  neighborhood,  the  mass  measuring  little 
more  in  a  direction  parallel  to  the  bowel  than  in  its 
transverse  diameter.  In  the  case  of  Pilliet  and  Thierry^ 
the  change  in  the  intestinal  wall  extended  even  as  far 
as  the  sigmoid  flexure.  While  such  a  condition  is  to 
be  looked  upon  as  a  decided  exception  it  is  to  be  noted 
tliat  the  lesions  have  little  tendency  to  extend  to  the 
ileum  but  more  to  continue  up  the  large  bowel,  the 
wall  being  frequently  thick  and  hard  for  a  distance  of 
several  inches.  The  thickening  is  due  to  a  liyperplasia 
of  the  fibrous  and  muscular  tissues;  the  inelastic  firm- 
ness to  infiltration  with  tuberculous  granulation  tissue. 


TUBERCULOSIS    OF    CECUM.  255 

With  but  a  single  exeeption^^  in  the  recorded  cases 
there  has  been  more  or  less  marked  stricture  at  or  near 
the  position  of  the  ileo-cecal  valve.  The  stricture  may- 
be annular,  canalicular  or  funnel  shaped  and  is  usually 
sufficiently  marked  that  chronic  intestinal  obstruction 
is  one  of  the  clinical  features  of  the  case.  The  degree 
of  constriction  is  sometimes  excessive.  In  a  case  re- 
ported by  Becker-'  water  found  its  way  through  the 
narrowed  lumen  only  in  drops.  In  one  of  Czerny's^^ 
eases  the  narrowed  lumen  was  divided  into  two  equal 
parts  by  a  fibroeellular  band,  left  in  the  ulcerative 
process  at  the  ileo-cecal  valve.  The  narrowing  may  be 
caused  by  cicatricial  contraction  in  the  healing  of  old 
tuberculous  ulcers  but  also  by  hyperplasia  of  the  in- 
testinal tunics  and  the  formation  of  numerous  polypoid 
outgrowths  of  the  mucosa.  The  point  of  greatest  con- 
striction is  usually  at  the  ileo-cecal  valve,  which  is 
thickened,  stiif,  cicatricial  or  often  unrecognizable.  As- 
sociated with  the  stricture  at  the  location  of  the  tumor 
it  is  not  infrequent  to  find  cicatricial  stenosis  in  other 
parts  of  the  bowel.  Frank-^  found  such  a  condition  in 
both  the  ileum  and  the  ascending  colon.  Czerny-^ 
found  at  a  distance  of  two  meters  above  the  valve  a 
constriction  from  a  healed  tuberculous  ulcer,  associated 
with  tubercles  on  the  peritoneum.  Conrath^  found 
stricture  outside  the  cecum  in  ?  out  of  81  eases.  From 
the  resistance  to  the  progress  of  intestinal  contents 
caused  by  the  stricture  there  occurs  a  compensatory 
hypertrophy  of  the  lower  ileum,  often  associated  with 
considerable  dilatation  of  the  lumen  and  induration  of 
the  wall.  That  the  hyperplasia  in  the  wall  of  the  cecum 
itself  is  not  brought  about  by  constriction — that  it  is 
i;ot  a  compensatory  hypertrophv — is  shown  by  the  case 
of  (^aussadc  and  Charrier^^  in  which  the  cecum  was 
dilated  and  there  was  no  stricture  at  any  point.  The 
cecal  wall  showed  great  hyperplasia,  as  do  cases  with 
strict  lire,  wliich  was  eccentrically  developed. 
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Early  in  the  disease  the  mucosa  may  be  little  changed. 
It  is  usually  the  seat  of  larger  or  smaller  ulcers,  with 
undermined  edges  and  a  floor  beset  with  minute  grey- 
ish tubercles.  These  may  involve  a  large  part  of  the 
colon  and  lower  ileum  as  in  cases  of  Pilliet  and 
Thierry^  and  Czerny--.  They  may  be  serpiginous, 
even  leaving  islands  of  intact  mucous  membrane  as  in 
ordinar}'  destructive  tuberculous  affections.  In  certain 
instances,  however,  a  mucosa  appearing  entirely  intact 
to  the  naked  e3^e  has  been  found  in  a  relatively  far  ad- 
vanced case  of  chronic  cecum  tuberculosis.  Such  are 
the  cases  reported  by  Sachs*,  HofmokP*',  GoschP^  and 
Case  1,  reported  in  this  paper.  The  mucosa  is  much 
thickened  and  beset  with  little  papillomatous  masses  of 
variable  size  which  constitute  one  of  the  striking  and 
almost  constant  features  of  the  gross  pathology  of  the 
condition.  They  are  largest  and  most  numerous  at  l"he 
margins  of  the  ulcers  where  they  may  reach  the  size  of 
hazehnits"'.  On  the  other  hand  they  may  be  fine  and 
filiform.  As  in  Case  2  reported  here  they  may  be  set 
upon  long  slim  pedicles  or  by  some  accident  of  develop- 
ment buried  in  the  wall,  conditions  which  I  havr  not 
found  described  in  the  literature.  The  papilhe  are 
present  also  and  in  typical  form  in  those  cases  not  show- 
ing ulceration.  Caussade  and  Charrier^-  describe  a  case 
in  which  the  hypertrophied  mucosa  was  simply  thrown 
into  numerous  transverse  folds  which  were  in  places 
branched  or  broken  into  segments.  In  a  case  from 
Czerny's''-  clinic  a  2  cm.  broad  ring  of  cauliflower  mass, 
which  was  ulcerated,  soft  and  hemorrhagic,  grew  into 
the  lumen.  Following  this  was  a  5  cm.  broad  cicatrix 
and  following  the  cicatrix  9  cm.  of  ulcerated  surface. 

The  vermiform  appendix  is  usually  found  not  greatly 
involved.  In  general  it  resists  we'll  though  usiuilly  em- 
bedded in  adhesions.  The  lumen  usually  opens  freely 
into  the  cecum,  irartniann""'  reports  a  case  in  which  it 
was  greatlv  dilated  ami  the  lumen  occluded.     The  sub- 
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mucosa  is  usually  to  some  extent  hyperplastic.  In  a 
case  by  Thierry  and  Routier^^  the  appendix  had  under- 
gone changes  similar  to  those  of  the  cecum. 

Tuberculous  changes  in  the  retrocecal  lymphatic 
glands  are  practically  constant.  The  invasion  is.  how- 
ever, limited  to  a  few  glands  and  they  are  not  greatly 
enlarged.  They  are  firm  in  consistency  and  show  the 
same  lack  of  tendency  to  gross  degenerative  changes 
noted  in  the  cecum  Itself,  though  the}^  are  not  infre- 
quently found  to  have  undergone  caseation.  In  excep- 
tional instances  the  lymphatic  involvement  is  compara- 
tively great  and  may  extend  even  to  the  retroperitoneal 
glands  lying  along  the  aorta,  which  are  transformed 
into  a  caseous  mass.  In  a  case  by  Auscher^''  this  ex- 
tended even  to  the  subclavicular  group. 

The  microsco])ie  picture  vories  much,  according  to  the 
original  location,  the  rapidity  of  development  and  the 
amount  of  necrosis  or  healing  in  the  affected  areas.  It 
has  a  special  anatomical  character  in  the  hyperplasia 
of  the  fibrous  and  muscular  elements  of  the  wall,  the 
villous  bud-like  outgrowths  of  the  mucosa  and  the 
changes  in  the  suI)mucous  layer.  Its  essential  feature 
is,  however,  the  tubercle.  These  are  often  grouped  into 
small  masses  of  suiTicient  size  to  be  recognized  by  the 
naked  vyc.  They  may  bo  confluent  or  discrete  and 
show  little  tendency  to  become  necrotic  and  disintegrate, 
fis  is  usiuilly  the  case  with  tuberculous  tissue,  but  remain 
a  long  time  in  a  state  of  anatomical  preservation.  With 
{I  decided  tendency  toward  fibrous  evolution  they  add 
rot  only  to  the  thickness  of  the  bowel  wall  but  con- 
tiil»ute  to  the  stiffness  and  rigidity  so  characteristic  of 
tuberculous  tumors  of  the  cecum.  ^lany  times  the 
typical  histological  tubercle,  with  its  giant  cell  and 
epithelioid  cells,  is  substituted  by  a  diffuse  infiltration 
with  small  round  cells,  which  led  Pilliet'^"  to  call  atten- 
tion to  the  striking  resemblance  it  often  bears  to  sar- 
C'fiuiii  ;ii)d  to  ('\])rcss  tlic  opinion  that  many  cases  had 
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been  presented  as  malignant  tumors.  For  similar  rea- 
sons the  condition  is  called  "h'mphoid  tuberculosis" 
of  the  cecum  by  Courtillier^°.  Tubercles  are  usually 
most  numerous  in  the  submucosa  which  is  entirely  al- 
tered in  structure  by  the  presence  of  vast  numbers  of 
embryonal  cells.  There  is  a  hyperplasia  of  the  mucosa 
vrith  the  formation  of  tubercles  and  an  enormous  em- 
bryonal infiltration  Avhicli  may  destroy  the  glandular 
elements  almost  entirely. 

The  polypoid  outgrowth^  of  the  mucosa  are  usually 
covered  by  intact  epithelial  tissue  and  much  infiltrated 
with  round  cells.  Tubercles  may  be  found  in  them  or 
in  the  submucosa  at  their  base.  The  pedieulated  forms 
which  I  have  noted  contained  neither  epithelial  tissue 
nor  tubercles  and  were  made  up  of  a  rather  richly  cel- 
lular connective  tissue  with  blood-vessels  and  a  dense 
otmnective  tissue  capsule.  The  buried  polypi  all  con- 
tained necrotic  centers  and  an  epithelium  largely  re- 
placed by  tuberculous  granulation  tissue. 

There  is  a  variable,  but  always  well  marked,  thicken- 
ing of  the  muscular  coat  of  the  bowel  due  to  hyperplasia 
of  muscular  and  connective  tissue  elements.  Here  also 
are  found  embryonal  cells  in  limited  areas,  but  tubercles 
are  few  or  wanting.  As  a  single  exception  to  the  general 
rule  is  a  case  reported  by  Eutier^"  in  which  the  thicken- 
ing of  the  wall  was  due  to  a  caseous  infiltration  of  the 
muscularis.  There  is  also  a  hyperplasia  of  the  sub- 
serous coat  which  usually  contains  a  few  tubercles  and 
areas  of  adipose  tissue.  In  a  limited  number  of  cases 
it  has  been  noted  that  there  is  a  distinct  subserous  type 
of  the  disease,  the  submucosa,  constituting  as  it  does 
the  usual  location,  being  here  comparatively  uninvolved. 
Such  a  case  is  recorded  by  Conrath^  in  which  there  was 
a  diffuse  subserous  infiltration  not  histologically  recog- 
nizable as  tuberculous.  In  one  of  the  cases  of  Hartman 
and  Pilliet^  the  serous  coat  was  three  times  as  thick 
as  the  mucosa  and  one  and  one-half  the  thickness  of  the 
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muscular  coat.  There  was  also  much  round  celled  in- 
filtration without  tubercles  in  the  subserous  coat  in  the 
case  of  Pilliet  and  Thierry^. 

In  much  of  the  literature  on  the  subject  of  tuberculo- 
sis of  the  cecum  the  tubercle  bacillus  is  not  mentioned. 
In  a  few  cases  it  seems  to  have  been  easily  demonstrated 
and  abundant.  In  many,  liowever,  it  is  stated  that  the 
bacilli  were  exceedingly  scarce  and  demonstrated  with 
difficulty.  It  is  safe  to  say  that  the  tissues  are  usually 
very  poor  in  bacilli.  The  retrocecal  lymphatic  glands 
are  the  seat  of  tuberculous  disease  of  much  the  same 
general  characters  as  that  found  in  the  cecum,  showing 
the  same  scarcity  of  tubercle  bacilli  and  lack  of  tendency 
to  destructive  changes,  the  condition  being  as  a  rule 
rather  that  of  fibrous  metamorphosis. 

III.      ETIOLOGY^  PATROGENESIS  AND  COURSE. 

The  statement  of  Benoit'*  that  chronic  tuberculosis 
01  the  cecum,  as  is  the  case  in  ordinary  typhlitis,  is 
found  more  frequently  in  males  than  in  females,  is 
not  warranted  by  an  analysis  of  the  recorded  cases.  In 
77  cases  in  which  the  sex  was  given  Conrath^  found 
that  36  were  males  while  -tl  were  females.  Adding  to 
these  the  cases  of  Page^",  Lediard^'^,  Oschner^*,  Senn^°, 
Caussade  and  Charrier^-,  and  those  reported  in  this 
paper,  we  get  40  males  and  44  females.  Thus  it  seems 
that  there  is  practically  no  difference  in  the  suscepti- 
bility of  the  two  sexes. 

Tlie  majority  of  patients  affected  are  between  tlxe  ages 
of  20  and  40  years.  Adding  to  the  75  eases  collected  by 
Ccnrath  in  wliich  the  age  was  given  those  mentioned 
al)ove,  it  gives  the  following  table  of  frequency  for  each 
decennium  : 

Affe.  Male.         Female.  Total. 

1   to   10 0  0  0 

1 1   to  20 4  7  ]] 

21    to  30 10  14  24 

:U   to  40 1!)  10  20 

41    to  50 :i  ()  0 

.")1    to  (iO :i  .->  8 
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Occupation  seems  to  have  an  influence  only  in  so  far 
as  the  abdomen  is  subjected  to  more  or  less  violent  and 
repeated  pressure  or  trauma,  thus  producing  a  locus 
minoris  resistentia?.  Suchier-^'  relates  a  case  in  which  a 
specific  traumatic  influence  seems  to  bear  directly  upon 
the  etiology.  It  is  that  of  an  agate-grinder  in  whom 
the  abdomen  was  subjected  to  more  or  less  constant  pres- 
sure twelve  hours  daily.  Case  2  of  this  paper  also  gives 
evidence  of  a  traumatic  influence.  A  number  of  cases 
have  been  noted  in  persons  following  pursuits  in  which 
the  abdomen  is  lial)le  to  pressure,  such  as  saddlers  and 
shoemakers. 

From  certain  cases  following  attacks  of  typhoid, 
dysentery  and  enteritis  it  would  seem  that  acute  infec- 
tions or  inflammatory  conditions  of  the  cecum  play  a 
part  in  the  etiology.  This  agrees  with  the  general  eti- 
ology of  tuberculosis  in  other  parts  of  the  body,  the 
preceding  inflammation  lowering  the  resisting  power  of 
the  tissues  and  furnishing  a  more  favorable  soil  for  the 
lodgment  and  development  of  the  specific  organism. 
Hansemann^*^  has  lately  brought  forward  the  subject  of 
secondary  infection  of  inflamed  tissues  with  tubercle 
bacilli  and  cites  a  number  of  cases  illustrating  the  pro- 
cess. One  of  these  is  that  of  a  phthisical  patient  with 
typhoid  fever  in  which  there  were  found  recent  tubercles 
on  the  base  of  a  typical  typhoid  ulcer.  Similar  cases  are 
cited  by  Ernst^"  and  Birch-Hirschfield".  The  irritating 
effects  of  jn-olonged  constipation  and  of  foreign  bodies 
exert  a  like  influence. 

The  etiological  influences  noted  above  can  not,  of 
course,  l)e  more  than  predisposing  to  the  localization 
and  growth  of  llio  infectious  agent  in  the  cecum.  This 
mav  reach  tlie  cecum  by  being  taken  with  the  food,  es- 
pecially milk  and  meat.  From  the  known  frequency  of 
tuberculosis  in  cattle  it  svould  seem  a  reasonable  infer- 
ence that  primary  tuberculosis  of  the  bowel  should  be  a 
not  infrequent  condition.     Basing  conclusions  upon  the 
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siatistics  of  various  investigators  it  is  safe  to  say,  how- 
ever, that  intestinal  tuberculosis  is,  in  the  vast  majority 
of  cases  a  secondary  affection.  This  is  almost  univer- 
sallv  true  except  in  young  children.  In  examining  1000 
tuberculous  subjects  Eisenhardf*^  found  tuberculosis  of 
the  intestine  present  567  times.  Of  these  567  cases  563 
-were  secondary  to  tuberculosis  of  the  lungs  and  3  were 
secondary  to  tuberculosis  in  other  parts  of  the  body.  In 
the  one  remaining  case  the  disease  was  found  in  the  in- 
testine only,  but  it  was  considered  doubtful  if  it  was  a 
primary  affection  of  that  region.  Frerichs*-  found  but 
one  case  primary  among  808  of  intestinal  tuberculosis 
and  considered  that  one  doubtful.  Femvick  and  Dod- 
well*-^  found  tuberculous  ulcers  of  the  intestine  500 
times  in  883  cases  in  which  the  lungs  were  the  primary 
seat  of  the  disease.  Herxheimer**  furnishes  the  very 
interesting  fact  that  of  58  cases  of  phthisis  sectioned 
from  April  to  November,  1895,  he  found  only  one  free 
from  tuberculous  lesions  in  the  intestine.  He  quotes 
\\'eigert  as  saying  that  90  per  cent,  of  the  phthisical  pa- 
tients in  Leipsic  have  intestinal  tuberculosis.  These 
figures  point  toward  two  things :  that  intestinal  tuber- 
culosis is  a  very  frequent  secondary  affection  in 
phthisical  patients,  and  that  the  vast  majority  of  cases 
of  intestinal  tuberculosis  are  the  result  of  swallowed 
tuberculous  sputum.  The  simple  enteritis  which  so  fre- 
quently accompanies  tuberculosis  no  doul)t  contributes 
k'rgely  to  the  frequent  intestinal  involvement,  though 
r.s  has  been  shown  by  Orth'^  and  by  Dobroklonsky*''  that 
tuberculous  infection  of  the  intestine  may  take  place 
where  there  has  been  no  preceding  inflammatory  condi- 
tion even  when  the  epithelial  covering  remains  intact. 

In  tlie  primary  localization  of  tuberculosis  in  tlie 
intestinal  tract  it  has  been  shown  by  Fenwick  and  Dod- 
well*'^  that  the  r-ecum  is  far  the  most  freqiient  site,  the 
process  usually  spreading  from  here  to  the  adjoining 
segments.     They  found  the  cecum   involvi'd    in   85  ])er 
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cent,  of  all  cases  while  that  region  alone  was  involved  in 
9.6  per  cent.  Frerichs*'  found  the  cecum  involved  in  80 
per  cent.  The  researches  of  Eisenhardt*%,  Spillman*^ 
and  Girode*^,  and  others,  show  similar  results.  The 
frequenc}^  with  which  the  disease  is  found  present  de- 
creases in  both  directions  from  this  point.  The  large 
dilation  of  the  cecum  and  its  independent  position  make 
it  a  favorable  location  for  stasis ;  and  by  decomposition 
of  the  intestinal  contents  predispose  to  inflammatory 
processes,  thus  allowing  for  the  easy  implantation  of 
tubercle  bacilli.  As  has  been  shown  by  Ribbert^"  the 
cecum  and  appendix  are  also  very  rich  in  lymph  follicles, 
and  Tchistovitsch^^  has  demonstrated  that  in  the  de- 
velopment of  intestinal  tuberculosis  the  lymphatic  ele- 
ments are  first  affected,  the  epithelial  tissue  being  in- 
volved only  secondarily  by  a  spreading  of  the  process 
from  the  follicles.  The  food  or  sputum  impregnated 
Avith  bacilli  passes  with  comparative  rapidity  over  the 
mucous  membrane  of  the  eosophagus  and  the  small  in- 
testine. It  finds  a  temporary  resting  place  in  the  stom- 
ach, but  here  the  adverse  influence  of  the  gastric  juice, 
demonstrated  by  Wesner''^,  prevents  the  development  of 
the  organism.  The  same  influence  is  exerted  to  a  less 
extent  in  the  upper  part  of  the  small  intestine. 

But  the  real  pathogenesis  of  chronic  hyperplastic 
cecum  tuberculosis  is  found  in  the  answers  to  the  ques- 
tions :  Why  does  one  case  remain  localized  when  the 
greatest  part,  beginning  as  they  do  in  the  cecum,  become 
quickly  disseminated? — and — why  does  the  same  bacil- 
lus produce  at  one  time  gross  ulceration  and  destruction 
and  at  another  ulceration  with  hyperplasia?  A  review 
01  the  clinical  histories  and  the  post-mortem  findings 
furnish  a  basis  for  explanation  in  that  with  active,  de- 
structive and  disseminated  tuberculosis  of  the  intestine 
there  is  usually  found  in  the  lungs  a  similarly  active 
process,  while  in  cases  of  localized  chronic  cecum  tuber- 
culosis there  is  quite  as  frequently  found  a  latent,  healed 
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or  healing  i^nlmonary  involvement.  In  the  phthisical 
subject  there  is  a  lack  of  general  resistance  due  to  tox- 
emia ;  the  accompanying  enteritis  gives  ample  occasion 
and  the  constantly  swallowed  bacilli  constantly  add  to 
the  number  of  intestinal  lesions  as  the  disease  advances 
in  the  lungs.  The  facility  of  extension  may  also  be  in- 
creased, as  suggested  by  Benoit-*,  by  reason  of  abnormal 
ferments  which  enfeeble  and  irritate  the  mucosa.  On 
the  other  hand  in  those  cases  where  the  lung  tuberca- 
losis  is  slow  or  healing,  the  general  resistance  to  the 
tuberculous  infection  is  good,  there  is  not  the  same  lia- 
bility to  accompanying  enteritis,  and  a  small  number  or 
no  bacilli  enter  the  gastro-intestinal  tract.  Thus  the 
lesion  is  able  to  take  a  natural  course  in  the  conflict  be- 
tween tissue  and  organism  and  to  pursue  that  most 
favorable  to  the  tissue. 

The  nature  of  the  process  is  essentially  a  slow,  chronic 
inflammation  of  slight  intensity.  Practically  all  tuber- 
culous cecal  tumors  are  poor  in  bacilli,  which  may  ac- 
count for  the  chronieity  of  the  process,  though,  as 
Tchistovitsch^^  has  shown,  caseous  transformation  does 
not  depend  upon  the  number  of  bacilli  but  rather  upon 
their  virulence.  Infection  with  an  attenuated  race  of 
organisms  or  an  unusual  resistance  on  the  part  of  the 
tissue  may  also  lessen  the  intensity  of  the  process  and 
give  the  tissue  oj)portunity  to  protect  itself.  Hartman' 
suggests  that  the  tuberculous  ulceration  may  open  an 
infection  atrium  to  other  organisms  which  contribute  to 
the  development  of  an  attenuated  tuberculosis.  That 
simple  tryphitis  is  transformed  into  tuberculous  ty- 
phlitis is,  however,  the  logical  conclusion,  and  it  has  boon 
lately  shown  by  Ramond  and  Ravault^^  that  tuberculous 
dissemination  and  destruction  proceed  more  rapidly  in 
the  presence  of  even  non-pathogenic  bacteria. 

In  primary  tuberculosis  of  the  cecum  the  general 
conditions  would  be  much  the  same  as  in  that  contracted 
from  a  healing  pulmonary  lesion.     Tlio  clinical  history 
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seems  often  to  point  to  such  a  primary  infection^  but 
even  where  the  physical  examination  fails  to  show  any 
involvement  of  the  lung  there  is  found  post-mortem  an 
old  lesion.  On  account  of  this  slight  involvement,  or  the 
inability  to  clinically  demonstrate  any  at  all  when  the 
tumor  is  first  noticed,  many  authors  have  concluded  the 
jivdmonar}'  affection  secondary.  Opposed  to  this  view 
are  two  facts:  the  extreme  rarity  of  localized  cecum 
tuberculosis  with  no  lung  findings  and  the  extreme  fre- 
cjuency  of  slight,  ancient  pnhnonary  involvement.  Even 
where  a  patient  with  a  tuberculous  cecal  tumor  has  died 
of  a  later  pulmonary  tuberculosis  there  has  been  found 
evidence  of  an  old  latent  or  healed  preceding  process 
which  may  have  given  rise  to  the  cecal  trouble. 

As  has  been  already  noted  there  occurs  a  subserous 
form  of  cecum  tuberculosis  leading  to  hyperplasia  and 
tumor  formation.  This  has  been  explained  by  some 
writers  as  a  hematogenous  metastasis  from  the  lungs. 
It  has  been  shown,  however,  that  hematogenous  metas- 
tasis does  not  often  occur  in  the  intestines.  Upon 
the  basis  of  pathological  anatomical  findings  Conrath^ 
gives  another  explanation.  1.  In  children  the  mesen- 
teric glands  of  the  cecum  are  often  found  swollen,  the 
enlargement  being  due  to  tuberculosis.  According  to 
the  researches  of  Orth-*''  and  others  the  intestinal  canal 
may  admit  tubercle  bacilli  to  pass  through  without  itself 
becoming  the  seat  of  disease.  Of  9  rabbits  in  which 
tul)ercu]osis  was  produced  by  feeding  the  bacilli  only  7 
sliowed  lesions  of  the  bowel ;  and  the  intestinal  canal  of 
young  children  is  said  to  be  easily  permeated  by  them, 
the  leucocytes  ])layiug  a  large  part  in  the  transmission. 
'Z.  In  young  individuals  a  peritoneal  tuberculosis  from 
tuberculous  mesenteric  lymph  glands  is  not  infrequent. 
Hence  after  simple  typhlitis  or  trauma  a  tuberculosis, 
resting  in  the  lymphatic  glands  since  childhood — not 
an  infrequent  condition — may  spring  into  activity  and 
lead    to   localized    tuberculous   peritonitis   of   the    cfcal 
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region  and  to  subserous  cecum  tuberculosis  of  slight 
intensity  and  chronic  course.  The  lymphatic  glands  lie 
so  close  behind  the  cecum  or  in  its  mesentery  that  the 
infection  can  easily  pass  over.  He  refers  to  the  case  of 
Suchier^',  cited  elsewhere,  in  which  there  was  a  spe- 
cific traumatic  agency.  When  both  forms  are  present, 
he  concludes,  they  are  from  independent  sources  of  in- 
fection, the  submucous  causing  the  development  of  the 
subserous  from  a  resting  tuberculous  gland. 

If  tuberculosis  is  limited  to  the  cecum  and  not  asso- 
ciated with  an  active  pulmonary  involvement  its  prog- 
ress is  slow  and  sooner  or  later  a  tumor  appears  which 
reaches  a  variable  size.  With  failing  nutrition  and  gen- 
eral health,  due  to  chronic  obstruction,  the  tissue  is  ulti- 
mately unable  to  resist  the  infection  and  to  go  on  with 
its  excessive  repair,  and  necrosis  and  abscess  formation 
is  a  very  probal^le  consequence.  By  the  agency  of  pre- 
ceding adhesions,  which  are  firm  and  fibrous,  when  sach 
a  result  comes  the  abscess  breaks  into  a  securely  walled 
off  cavity  and  appears  as  a  localized  suppurative  peri- 
tonitis. The  abscess  may,  however,  either  primarily  or 
secondarily  break  through  the  abdominal  wall.  This 
condition  then  presents  three  possibilities :  fecal  fistula, 
anus  praeternaturalis  or  spontaneous  healing.  The  lat- 
ter is  not,  however,  a  frequent  result;  and  old  sinuses, 
discharging  either  the  pus  or  a  mixed  infection  of  fecal 
matter,  are  likely  to  persist  throughout  the  patient's  life. 

Extension  of  the  disease  may  be  by  the  peritoneum 
itself,  resulting  in  a  tuberculous  peritonitis,  a  compara- 
tively rare  result:  it  may  be  by  the  bowel  itself  and  is 
then,  as  already  noted,  usually  in  tlu'  direction  of  the 
colon,  resulting  either  in  gross  ulceration  or  in  a  contin- 
uation downward  of  thv  iiy|)erplastic  process.  Its  pro- 
gress is  in  general  by  way  of  the  mesenteric  lymphatics, 
the  retroperitoneal  glands  becoming  involved,  as  the 
lesions  advance.  It  rarely  if  ever  travels  by  way  of  the 
blood  strriiiii. 
IS 
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TUBERCULOSIS    AND    CARCINOMA. 

Theoretical  considerations  and  clinical  experience  led 
Eokitansky^*  to  laelieve  that  carcinoma  and  tuberculosis 
maintained  a  mutual  immunity.  In  the  later  editions  of 
his  work  he  comes  more  and  more  to  give  up  this  theory 
and  asserts  only  that  the  two  diseases  are  not  usually 
combined  and  that  where  they  do  co-exist  it  is  the  rule 
that  the  carcinoma  follows  the  tuberculosis. 

Eokitansky  found  earl}'  opposition  to  his  theory  by 
Lebert°^ ;  and  against  the  theory  stands  a  mass  of  statis- 
tics concerning  the  finding  of  both  diseases  present  at 
post-mortem,  Sandu-jMieleseo^''  found  among  150 
cases  of  carcinoma  9  per  cent,  combined  with  tuber- 
culosis. Hapolv"'"  found  39  tuberculous  among  399  car- 
cinomatous subjects.  Loeb"*  found  among  111  carci- 
nomatous 31  cases  comljined  with  tuberculosis,  while 
Cahen^"  found  that  among  every  20  cases  of  carcinoma 
or  50  cases  of  tuberculosis  there  occurs  one  case  in  which 
the  two  are  combined.  Williams""  goes  so  far  as  to 
say  that  the  same  conditions  predispose  to  both  diseases 
and  that  survivors  in  tuberculous  families  are  much 
more  liable  to  carcinoma  in  old  age  than  are  other  per- 
sons. He  found  that  55  per  cent,  of  13-4  cases  of  carci- 
noma of  the  breast  came  of  tuberculous  families;  and 
that  while  the  ratio  of  deaths  from  tuberculosis  in  the 
community  at  large  was  1  in  1 1 ,  in  the  parents  of  the 
carcinoma  patients  it  was  1  in  3.8. 

The  investigations  of  Lubarsch'^^,  while  showing  like- 
wise the  frequent  combinati<m  of  the  two  diseases  leads 
him  to  a  different  conclusion  concerning  their  relations. 
He  found  in  a  series  of  6536  autopsies  569  cases  of  car- 
cinoma, in  117,  or  20.6  per  cent,  of  which,  tuberculosis 
v.'as  also  present.  In  a  complete  review  of  the  cases, 
however,  he  found  that  of  tlie  non-carcinomatous  3.7 
per  cent,  more  were  tul>erc\]lous  than  of  the  carcinoma- 
tous ;  and  of  the  non-tuberculous  1.05  per  cent,  more 
were  carcinomatous  than  of  those  showing  also  tubercu- 
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lous  lesions.  His  conclusion  that  there  is  a  certain 
degree  of  antagonism  between  the  two  conditions,  which 
he  attemps  to  explain  in  that  carcinoma  may  produce 
delicate  chemical  changes  in  the  blood  injurious  to 
micro-organisms,  is  liable  to  error,  as  suggested  by 
I^aegeli*'-,  in  two  ways;  many  fall  victims  to  tubercu- 
losis before  the  age  of  forty,  when  we  would  not  expect 
to  find  carcinoma,  or,  an  old  healed  tuberculosis  or 
a  beginning  carcinoma  may  be  overlooked.  But  these 
statistics  furnish  the  valuable  fact  that  the  two  diseases 
are  often  associated  in  the  same  body. 

Especially  destructive  to  the  theory  of  Eokitansky 
are  those  cases  in  which  the  two  pathological  processes 
are  found  simultaneously  present  and  active  in  the  same" 
organ.  Epithelioma  taking  its  origin  upon  an  old 
lupus  of  the  skin  was  early  recognized ;  but  the  first  well 
authenticated  case  of  combined  tuberculosis  and  carci- 
noma involving  a  mucous  membrane  is  reported  by 
Zenker**^.  There  was  a  squamous-celled  epithelioma  of 
the  esophagus  with  a  round  ulcer,  showing  at  the  edges 
epithelial  pearls  and  typical  tubercles  some  of  which 
were  caseous.  Tubercle  bacilli  were  present  in  moderate 
numbers.  In  a  second  case  reported  at  the  same  time, 
in  which  the  lar3mx  was  involved,  it  was  impossible  to 
demonstrate  bacilli  though  they  were  typical  histologi- 
cal tubercles.  A  second  case  in  which  the  disease  was 
located  in  the  larynx  of  a  man  54  years  of  age  is  record- 
ed by  Crone"*.  It  presented  itself  clinically  as  a  carci- 
noma and  the  microscopic  examination  revealed  also 
a  tuberculous  proliferation  of  the  submucosa  in  which 
the  bacilli  were  demonstrated.  A  similar  case  was  ob- 
served by  Baumgarten"".  It  occurred  in  a  woman  of  44 
find  metastases  in  the  thyroid  and  lymphatics  showed 
l)oth  carcinoma  and  tuberculosis  in  typical  form.  Bacilli 
were  not  to  be  demonstrated  in  this  case.  Cases  of  car- 
cinoma developing  in  old  tuberculous  cavities  of  the 
lung     arc     reported     by     Fricdliinder,*®     Wolf^"     and 
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Schwalbe.'^®  Claude'''*  found  in  the  body  of  a  man 
dead  of  pulmonary  and  intestinal  tuberculosis  a  carci- 
nomatous ulcer  of  the  stomach,  in  the  base  of  which 
were  found  giant  cells  and  tubercle  bacilli. 

When  the  oppositional  theory  was  proven  false  the 
question  naturally  arose :  do  the  two  diseases  stand  in 
any  causal  relation  and  if  so  which  is  primary  ? 

Concerning  the  manner  of  combination  Lubarsch^^ 
distinguishes  five  possibilities:  1.  Purely  accidental 
association.  To  an  old  healed  tuberculosis  there  is 
added  a  carcinoma  without  in  any  way  influencing  or 
being  influenced  by  the  tuberculous  affection.  To  this 
class  belong  half  of  all  eases.  2.  By  the  side  of  an  old 
tuberculous  affection  with  fresh  miliary  tuberculosis, 
especially  when  generalized  in  the  serous  membranes, 
there  is  found  a  spreading  metastatic  carcinoma.  In 
such  a  case  the  combination  is  attributed  to  the  cancer 
cachexia  making  a  more  favorable  soil  for  the  tubercle 
bacillus  so  that  a  new  tuberculous  infection  takes  place 
from  the  old  colonies.  Such  cases  are  not  frequent. 
3.  To  a  Avell  developed  carcinoma  there  may  be  added  a 
new  tuberculous  infection.  Such  cases  are  infrequent; 
Lubarsch  could  find  but  three  cases  in  his  extensive 
material;  the  cases  of  Zenker"-'  and  Claude''^  are  to 
be  considered  as  belonging  to  this  class.  Lubarsch  con- 
sidered it  in  no  way  proven  that  tubercle  bacilli  could 
more  easily  infect  carcinomatous  subjects.  4.  There 
may  develop  a  carcinoma  ui)()n  a  clironic  progressive 
tuberculosis.  The  conclu^^ion  is  here  warranted  that 
there  exists  an  etiological  relation  between  the  two, 
tlie  tuberculosis  acting  not  a  s  a  direct  but  as  a  predis- 
posing cause  as  trauma  or  clironic  irritations  act  as 
predisposing  causes  for  the  development  of  malignant 
tumors.  5.  Simultaiu'ous  development  of  tlie  two  dis- 
eases— theoretically  possible  but  difficult  of  demonstra- 
tion. 

It  is   very   dillicult    to  explain   how  a   carcinoma   of 
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the  stomach  stands  in  any  causal  relation  with  an  old 
healed  tuberculous  focus  in  the  lung.  It  is  different 
when  the  two  are  located  in  the  same  organ.  That  the 
resulting  cachexia  and  altered  physiological  functions 
01  the  one  gives  rise  to  the  development  of  the  other 
has  had  many  upholders;  and  that  this  may  influence 
some  there  can  be  no  doubt,  bat  Xaegeli"-  noticed  that 
in  many  carcinomatous  bodies  at  Zurich  there  were  also 
tuberculous  foci  which  had  not  been  made  more  active. 
Ir.  other  cases  he  noticed  that  with  the  development  of 
carcinoma  a  miliary  tuberculosis  set  in  and  thinks  that 
the  carcinoma  determined  the  development  of  it.  That 
the  tuberculous  cachexia  determines  the  development 
of  the  carcinoma  does  not  find  upholders  in  the  litera- 
ture. Certain  cases  point  cjuite  clearly  to  a  secondary 
infection  of  malignant  ulcers  with  tubercle  bacilli,  as 
the  cases  of  Zenker  and  Claude.  But  this  is  not  a  fre- 
quent condition  and  careful  consideration  in  the  major- 
ity of  reported  cases  of  comliination  points  to  an  old 
tuberculous  focus-caseation,  calcification,  cavern  forma- 
tion, etc. 

Eibberf^"  has  insisted  strongly  upon  carcinoma  as 
the  direct  causative  agent  and  reports  eleven  cases  in 
different  parts  of  the  body  (six  of  the  lip,  one  each  of 
the  pharynx,  tongue,  eyelid,  penis  and  mucous  mem- 
brane of  the  mouth)  in  which  he  found  giant  cells 
between  the  advancing  strands  of  carcinoma  tissue.  He 
was  una1)le  to  demonstrate  the  bacillus  and  raises  the 
question  as  to  whether  the  growing  tumor  may  not 
excite  the  formation  of  giant  cells  after  the  manner  of 
foreign  bodies.  He  does  not  dispute  this  possibility  but 
gives  it  as  his  opinion  that  the  tuberculosis  preexisted. 
In  accordance  with  his  theory  of  the  development  of  car- 
cinoma being  due  primarily  to  an  over  proliferation  of 
the  subepithelial  connective  tissue,"^  he  looks  upon  the 
tuberculosis  as  the  direct  causative  agent  of  the  malig- 
nant growths. 
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Clement'-  believed  on  the  other  hand  that  the 
cachexia  dependent  upon  a  developing  carcinoma  gives 
an  excellent  opportunity  for  a  fresh  tuberculous  in- 
fection or  the  renewed  development  of  an  old  focus  and 
thus  often  determines  an  active  tuberculosis.  In  re- 
viewing the  work  of  Eibbert  he  admits  the  tuberculous 
nature  of  but  one  of  the  eleven  cases.  He  attributes  the 
giant  cells  to  the  irritating  action  of  the  advancing 
carcinoma  or  to  the  presence  of  real  foreign  bodies, 
which  Kriickmann'^  has  shown  to  be  frequently  present 
in  the  granulation  tissue  so  often  accompanying  malig- 
nant growths.  In  support  of  his  theory  of  the  causa- 
tive action  of  carcinoma  cachexia  Clement  cites  four 
cases.  In  the  first  there  was  an  acute  development  of 
tuberculous  adenitis  of  the  submaxillary  glands  upon 
the  appearance  of  a  carcinoma  involving  the  mucous 
membrane  of  the  mouth;  the  patient  had  been  operated 
upon  for  tuberculous  glands  of  the  neck  in  early  life. 
In  the  second  case  a  tuberculous  adenitis  of  the  axilla 
followed  a  carcinoma  of  the  breast  of  the  same  side; 
the  adenitis  was  attributed  to  bacilli  wandering  under 
the  influence  of  the  mammary  carcinoma  from  a  resting 
focus  in  the  lung.  The  third  case  is  considered  one  of 
congenital  implantation  of  tubercle  bacilli  in  the  liver 
which  awaited  the  cachexia  of  a  carcinoma  of  the 
stomach  for  their  development.  The  fourth  case  con- 
cerns a  perivascular  endothelioma  of  the  parotid  de- 
veloping in  tissue  already  tuberculous  and  determining 
a  greater  activity  of  the  primary  disease. 

Not  many  authors  are  willing  to  attribute  the  causa- 
tive role  to  the  tuberculosis  and  yet  this  is  the  most 
probable  thing  in  the  vast  majority  of  cases.  After 
reviewing  the  literature  Naegeli®^  gives  it  as  his  opin- 
ion that  in  all  reported  cases  careful  examination  points 
to  the  presence  of  an  old  tuberculous  focus.  This 
opinion  is  shared  by  Ribbert'^  and  partially  upheld  by 
Lubarsch,"'   Crone/'*  AVolf'"  and  others.     The  correct- 
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ness  of  Xaegeli's  conclusion  seems  to  be  borne  out  by 
an  examination  into  the  case  reports.  In  the  fourth 
of  Clement's'-  cases,  for  instance,  the  tuberculosis  is 
plainly  the  older  process;  and,  even  granting  that  the 
cachexia  caused  by  the  tumor  caused  an  increased  de- 
^elopment  of  the  infectious  process,  it  is  not  at  all  im- 
possible that  the  tuberculosis  aided  in  causing  the  devel- 
opment of  the  cancer. 

Carcinoma  is  a  comparatively  frequent  consequence 
of  lupus  of  the  skin  and  it  can  here  be  easily  seen  which 
is  the  older  process.  The  opposite  may  occur  but  it  is 
certainly  not  frequent.  A  certain  number  of  the  so- 
called  lupus-carcinomas  develop  in  the  scars  of  healing ; 
but  here  the  inflammatory  process  acts  indirectly  as 
a  cause.  It  is  easily  seen  how  chronic  tuberculosis 
might  predispose  to  the  development  of  carcinoma  by 
acting  as  a  chronic  irritation  or  by  leaving  scars  in 
which  carcinoma  is  prone  to  develop. 

I  have  no  hesitation  in  concluding  that  in  Case  2  the 
tuberculosis  of  the  cecum  was  the  prima r\-  affection  and 
bore  a  direct  etiological  relation  to  the  succeeding  ma- 
lignant transformation.  The  carcinoma  seems  to  have 
taken  its  origin  from  the  margin  of  an  old  tuberculous 
ulcer  and  to  have  begun  as  a  benign  papillomatous 
giowth  — the  almost  constant  accompaniment  of 
chronic  cecum  tuberculosis.  Naegeli"-  draws  a  like 
conclusion  concerning  a  somewhat  similar  case  of  com- 
bination of  the  two  diseases  in  the  ileum,  lacking,  how- 
ever, the  extreme  connective  tissue  and  muscular  hyper- 
plasia noted  here. 

T  take  this  opportunity  of  thanking  Prof.  Hektoen 
for  material  and  counsel  in  the  preparation  of  this 
paper.  Prof.  Senn  and  Dr.  Morehead  for  the  use  of  cases 
and  Mr.  ^Fariiii  TT.  Fischer  for  his  excellent  drawing. 
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HYPEPiTEOPHIC    CIEEHOSIS   OF   THE 
CHICKEN'S  LIVEE. 

N.  W.  JOXES. 

These  specimens  are  sections  of  an  hypertrophic  cir- 
rhotic liver  weighing  250  grms.,  i.  e.,  five  itmes  the  nor- 
mal weight  of  a  chicken's  liver.  The  surface  of  this 
organ  is  of  light  yellow  color  and  perfectly  smooth. 
It;  is  devoid  of  all  granulations  or  nodules.  It  cuts,  with 
niarkedly  increased  resistance.  It  is  very  hard  and  on 
cut  surface  shows  no  lobular  markings  at  all.  Sections 
01  the  tissues  show  that  the  hyperplastic  connective 
tissue  has  not  limited  itself  to  the  interlobular  areas, 
but  has  developed  intralobularly  to  a  large  degree,  there- 
by arranging  the  cords  of  liver  cells  in  peculiar  nest- 
like groupings,  the  cells  of  which  present  more  or  less 
acute  degenerative  changes.  The  connective  tissue  is 
largely  granulomatous  in  nature.  It  completely  ob- 
literates the  original  lobulation  of  the  organ  and  con- 
stitutes by  far  the  greater  portion  of  its  bulk.  The  liver 
presents,  withal,  the  result  of  a  very  acute  productive 
inflammation. 

April  10.  1899. 


SAECOMA  OF  THE  CHICKEN'S  LIVER. 

N.    W.    JONES. 

Case  1. — This  specimen  shows  a  fairly  typical  case 
of  multiple  sarcoma  of  the  liver,  Aveighing  100  grms., 
that  was  removed  from  a  well-nourished  chicken.  The 
surface  is  studded  with  yellowish  white  nodules,  vary- 
ing in  size  from  a  few  mm.  to  perhaps  2  cm.  in  diam- 
eter. On  cut  surface  it  is  seen  that  they  extend  deep 
into  the  liver  substance,  and  are  well-marked  off  from 
the  surrounding  liepatic  tissue,  wliieh  appears  reddish 
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brown  in  color.  From  the  cut  surface  of  these  nodules 
a  greyish  viscid  fluid  can  be  expressed.  Microscopically 
they  are  seen  to  be  small  round  celled  sarcomatous 
growths.  Lying  between  them  the  liver  cells  are  found 
deranged  and  more  or  less  atrophied. 

Case  2. — A  somewhat  more  interesting  case  is  that 
of  a  second  sarcomatous  liver,  weighing  something  over 
300  grms.,  which  was  removed  from  a  greatly  emaciated 
fowl.  Its  surface  is  smooth  and  uniformly  greyish- 
yellow  in  color.  Its  most  striking  characteristic  is  that 
the  growth  has  taken  place  uniformly  save  for  a  slight 
elongation,  so  that  the  original  form  of  the  lobes  has 
been  well  preserved.  On  cut  surface  it  is  also  greyish- 
yellow  throughout;  is  coarsely  granular  and  of  soft 
consistency.  It  is  slightly  oily  to  the  feel,  and  no  lobu- 
lar markings  can  be  seen. 

Histological  sections  show  a  very  uniform  growth  of 
small  round  cells  that  lie  in  irregular  groupings 
throughout  the  liver  substance.  These  groupings  hftve 
followed  the  original  lobulation  of  the  organ,  so  that  the 
stroma  consists  in  part  of  the  connective  tissue  trabe- 
culas  of  the  capsule.  Thus  the  form  of  the  lobule  has 
been  partly  retained,  but  its  elemental  structure  en- 
tirely obliterated.  The  few  hepatic  cells  remaining 
are  found  pushed  far  to  the  side,  next  to  or  incorporated 
within  the  proliferated  stroma.  These  cells  have  under- 
gone considerable  pressure  necrosis.  The  old  inter- 
lobular blood-vessels  and  bile  ducts  are  largely  pre- 
served. Multiple  sections  of  the  liver  show  that  there 
existed  no  portion  of  the  organ  into  which  the  tumor 
cells  had  not  penetrated. 

Case  3. — A  second  infiltrating  small  round  celled 
ssrcomatous  liver  weighing  over  800  grms.,  was  exam- 
ined, but  as  its  structure,  both  gross  and  minute,  closely 
resembled  the  last  one,  it  need  not  be  further  described. 

April   10,  1S!»0. 
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Dr.  N.  Eisendeatti  presented  specimens  of  intussus- 
scejDtion  in  a  child,  June  14,  1897. 

T.  E.  Crowder  presented  specimens  showing  a  spon- 
taneous gastro-enterostomy  from  neoplastic  ulceration 
March  13,  1899. 


THE  GENITO-URINARY  SYSTEM. 


TUBEECULOUS  GLOMEEULITIS. 

THE  EARLY   CHANGES  IN  THE  GLOMERULI   IN  A  CASE  OF 
DIFFUSE   MILIARY   TUBERCULOSIS. 

ilARX   WHITE. 

Much  has  been  written  about  the  early  changes  in  the 
various  organs  and  tissues  of  the  body  in  tuberculosis, 
and  experimental  work  has  been  done  to  determine,  if 
possible,  the  earliest  pathological  process  produced  by 
the  lodgment  of  tubercle  bacilli.  The  result  of  this 
work  has  been  to  show  that  the  process  varies,  and  that, 
too,  often  without  known  causes,  but  dependent  as  a 
rule  upon  well  recognized  conditions,  as  resisting 
power  and  anatomical  pecularities  of  the  tissue,  number 
and  virulence  of  the  bacilli,  and  the  mode  of  invasion, 
v.hether  by  lymph  channel  or  blood  stream,  and  if  by 
the  latter,  whether  singly,  in  small  groups,  or  in  larger 
emboli. 

The  kidney,  on  account  of  its  anatomical  peculiari- 
ties, particularly  the  arrangement  and  caliber  of  its 
vascular  mechanism,  affords  rich  ground  for  study  along 
this  line.  The  value  of  this  organ  for  studying  the  in- 
fluence of  vascular  conditions  is  enhanced  1,  by  the 
"terminal'"  arrangement  of  its  arteries,  and  2,  by  its 
non-liability,  under  ordinary  conditions,  to  bacillary 
invasion  by  way  of  the  lymph  channels.  Particularly 
is  this  true  of  the  glomerular  loops,  which  prol^ably  are 
wholly  vascular,  the  transuded  fluids  being  caried  away 
by  the  urinary  channels,  rather  than  being  picked  up 
again  by  neighboring  lymphatics. 
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It  is  to  illustrate  one  of  the  less  frequently  described 
early  tissue  changes,  of  which  I  can  find  only  three 
or  four  examples  in  the  literature,  that  I  present  these 
specimens. 

Arnold^  found  glomeruli  in  the  centers  of  some  small, 
tubercular  nodules,  showing  accumulation  of  lymphoid 
cells  in  the  walls  of  the  capillary  loops.  Bowman's 
capsule  was  surrounded  on  one  or  all  sides,  by  a  layer  of 
lymphatic  tissue,  varying  in  thickness.  He  noted  also, 
changes  in  the  epithelium  of  Bowman's  capsule;  some- 
times the  cells  were  only  swollen  and  cloudy,  sometimes 
showing  proliferation,  and  often  accumulating  in  the 
cepsule  in  a  crescentic  mass,  in  which  kaiyokinetic 
figures  were  occasionally  demonstrable. 

Baumgarten-,  in  an  experimental  study,  found  the 
first  histological  changes  in  the  kidney  tissue  invaded 
by  the  bacilli,  to  be  multiplication  of  the  fixed  tissue 
cells.  These  cells  were  of  the  epithelium  of  the  urinary 
tubules,  glomerular  capsule,  and  of  the  endothelium  of 
the  intertubular  capillaries  and  the  walls  of  the  glomeru- 
lar loops. 

Nasse^  described  a  case  in  which  there  was  an  erup- 
tion of  tubercles  along  the  entire  distribution  of  an  ar- 
terial twig  as  a  result  of  tuberculosis  of  the  arterial 
wall.  He  found  several  glomeruli,  in  the  region  of 
which  little  or  no  cell-growth  was  seen,  but  in  which 
there  was  considerable  change  in  the  capillary  loops. 
Some  of  these  were  impervious  anuclear,  and  contained 
a  finely  granular  mass  with  numerous  bacilli,  while  re- 
maining loops  were  perhaps  more  rich  in  nuclei,  but 
sometimes  appeared  little  changed.  He  found  also  the 
desquamation  of  the  epithelial  cells  of  Bowman's  cap- 
sule forming  a  sickle  or  crescent  shaped  mass,  more  or 
less  filling  the  capsule,  in  which  case  there  was  always 
at  least  a  slight  pericapsular  cellular  infiltration. 

Hauser*,  in  describing  the  renal  lesions  in  a  case  of 
miliary  tuberculosis,  says: 
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"In  the  earliest  stage,  in  the  glomeruli  we  see  an  accu- 
mulation of  immense  numbers  of  tubercle  bacilli,  in 
single  loops  of  glomeruli.  Affected  loops  appear  swollen 
and  as  though  filled  with  a  finely  granular  mass,  while 
the  glomerular  epithelium  does  not  take  the  stain, 
i.  e.,  is  necrotic.  Ko  further  changes  are  seen  in  the 
glomeruli — neither  proliferation  of  glomerular  epithe- 
lium, nor  inflammatory  cell  infiltration.  In  the  stage 
immediately  following,  ...  we  see  a  considerable 
growth  of  the  tissue.  The  bacilli  are  now  in  thick, 
matted  heaps.  ...  On  the  solid  loops,  filled  with 
bacilli,  the  epithelium  is  entirely  destroyed,  while  on 
the  neighboring  loops,  usually  containing  a  few  bacilli, 
a  multiplication  of  the  epithelial  cells  is  demonstrable." 

Durand  FardeP  speaks  of  the  frequency  with  which 
glomeruli  are  found  in  the  centers  of  tubercles^  and 
sums  up  his  findings  by  giving  the  following  "Locali- 
zations of  Bacilli :" 

1.  In  vessels  and  glomeruli,  without  tubercular  or 
irritative  products. 

2.  In  vessels  and  glomeruli  included  in  tubercular 
granulation  tissue. 

3.  In  convoluted  tubules. 

The  anatomical  diagnosis  in  my  case  is  as  follows : 

Case  5002. — Cook  County  Hospital.  Man,  aged  54; 
chronic  pulmonary  tuberculosis  with  cavities;  chronic 
tul)erculosis  of  the  larynx,  the  intestines,  the  right  ad- 
renal, the  peribronchial  and  mesenteric  lymph  glands ; 
miliary  tuberculosis  of  the  lungs,  the  spleen,  and  the 
kidneys,  large  white  kidneys. 

Tliis  case  illustrates  well  the  form  of  lesion  described 
l)y  Hauser,  and  shows,  I  think,  the  earliest  changes  set 
up  by  the  bacilli.  That  the  latter  reached  the  kidney 
through  the  blood  stream,  there  can  be  little  doubt,  the 
spleen  also  showing  numerous  minute  lesions,  contain- 
ing bacilli,  but  invisible  to  the  unaided  eye. 

In    the   kidiiov.    tb(^   (';irli('>t    chanije   seen   is   in   one 
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glomerulus,  in  which  a  single  loop  is  converted  into  a 
linely  granular  mass,  with  the  center  filled  with  bacilli, 
most  of  which  are  radially  arranged.  The  capillary 
endothelium  is  completely  necrosed,  and  the  whole  little 
round  mass  is  clearly  marked  off  from  surrounding 
loops,  all  of  which  contain  blood,  apparently  in  more 
than  the  usual  amount, .  though  this  congestion  of  the 
glomerular  loops  seems  general  throughout  the  speci- 
mens. There  is  no  demonstrable  cellular  increase  in  or 
about  the  glomerulus. 

Many  of  the  glomeruli  show  small  necrotic  areas, 
occupying  one-quarter  to  a  third  or  more  of  the  whole, 
invariably  containing  numerous  bacilli,  sometimes  so 
closely  packed  in  the  area  as  to  give  a  bright  red  color, 
when  seen  with  low  power  in  specimens  stained  with 
hematoxylin  and  carbol-fuchsin.  In  several  of  these 
glomeruli  there  is  little  or  no  evidence  of  irritation, 
v.-hile  in  others,  there  is  demonstrable  increase  in  the 
number  of  cells,  and  the  luniina  of  some  or  all  of  the 
capillary  loops  may  be  thereby  obliterated.  The  new 
cells  found  in  the  glomeruli  ■  are  apparently  formed 
from  the  fixed  tissue  cells — they  are  distinctly  endothe- 
lial in  type,  and  an  occasional  epithelial  cell  is  seen. 
Polymorphonuclear  cells  are  few. 

In  none  of  the  glomeruli  showing  the  type  of  lesion 
above  described  can  I  find  any  considerable  increase  in 
the  epithelium  lining  Bowman's  capsule,  so  that  the 
crescentic  masses  described  by  Arnold,  ISTasse  and  Baum- 
garten,  are  wanting.  On  the  contrary,  if  the  necrotic 
area  is  of  any  considerable  size,  and  lies  next  the  cap- 
sule, the  epithelium  here  is,  as  a  rule,  necrotic,  and  the 
necrosis  may  extend  a  short  distance  into  the  surround- 
ing tissue,  and  in  such  caset^  the  bacilli  are  found  to  have 
passed  beyond  the  glomerulus,  and  into  the  surrounding 
tissue. 

The  cellular  infiltration  about  the  glomeruli  appar- 
ently begins  when  the  oaeilli  have  reached  the  periglo- 
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iiieralar  tissue  from  the  necrotic  mass  as  a  starting 
point,  for  in  none  of  the  lesions  young  enough  to  be 
intelligible  was  the  periglomerular  infiltration  present 
without  the  necrosis  in  the  glomerulus,  and  the  bacilli 
were  apparently  more  numeroiis  in  the  necrotic  mass 
which  was  invariably  adherent  to  the  capsule  and  from 
which  as  a  center,  the  bacilli  appeared  to  be  spreading. 
The  area  infiltrated  varied  from  barely  perceptible  to 
an  area  as  wide  as  the  glomerulus  itself,  which  it  usually 
surrounded  part  way,  forming  a  semilunar  area  outside 
of,  instead  of  in,  the  capsule,  with  the  necrotic  glomeru- 
lar loojis  lying  next  to  the  concave  side. 

In  these  areas,  lymj)hoid  cells  predominated — small, 
with  round,  deeply  staining  nuclei;  some  epithelial 
cells  were  present,  and  here  and  there  the  tubular  epithe- 
lium woiild  take  part,  though  for  the  most  part,  this 
was  too  much  degenerated,  as  a  result  of  the  diffuse 
nephritis,  to  divide.     ISTo  giant  cells  were  seen. 

Besides  these  early  lesions  there  were  numerous,  ty])i- 
cal,  minute  miliary  tubercles,  especially  thick  beneath 
the  renal  capsule,  with  necrotic  centers  and  showing 
typical  giant  cells.  An  appearance  seen  in  a  few  of 
these  was  the  following : 

In  the  center  a  round  mass,  the  size  of  a  glomerulus, 
but  completely  necrosed,  and  laden  with  bacilli.  In 
two  cases,  this  was  surrounded  by  a  row  of  somewhat 
swollen,  but  still  brightly  staining  cells,  and  still  out- 
side this,  th(>  typical  tuberculous  tissue,  as  yet  showing 
no  caseation.  ]\Iany  of  the  tubercles  contained  numer- 
ous glomeruli,  but  as  a  rule  these  were  shrunken,  or 
nearly  obscui'ed  by  the  dense  cclluhir  inliltration. 

'I'hroughout  the  cortex  were  many  glomeruli  with 
crcscentie  masses  of  desquamated  ei)ithelial  cells  in  the 
(i'psiilc.  hut  Ihc  presence  of  the  diffuse  nepju'itis  above 
I'eferred  to,  makes  the  cause  of  this  condition  uncertain, 
owing  to  its  frequency  in  nephritis.  In  none  of  these 
wei'c  anv  necrotic  areas  found,  nor  could  tubercle  bacilli 
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be  seen,  either  in  the  cell  masses,  or  in  the  glomeruli. 
One  thing  attracting  attention,  however,  was  the  fre- 
quency with  which  these  glomeruli  were  found  in  the 
neighborhood  of  tubercles,  with  the  cresceutic  mass  on 
the  side  toward  the  tubercle  as  though  the  latter  was 
the  source  of  irritation. 

The  chemical  nature  of  the  necrotic  masses  in  the 
glomeruli  is  hard  to  determine.  It  does  not  stain  like 
hyaline.  Weigert's  fibrin  stain  gave  negative  results. 
With  carbol-fuchsin  and  methylene  blue  it  stains  faintly 
red,  and  with  ha^matoxylin,  faintly  blue;  in  fact,  it 
reacts  like  simple  necrotic  or  caseous  material.  Methy- 
lene blue  and  Gram's  anilin,  gentian  violet  stain  fail 
to  show  organisms  other  than  the  tubercle  bacilli. 

The  process  is  apparently  a  simple  necrosis.  That  it 
IS  due  to  mechanical  conditions  alone,  i.e.,  plugging  of 
the  vessel  by  small  emboli,  seems  improbable,  as  the 
area  is  so  small  it  might  easily  be  nourished  by  the  sur- 
rounding capillaries. 

Does  it  not  seem  more  probable  that  there  is  the 
added  element  of  overwhelming  toxaemia,  the  poisons 
brought  thgre  in  large  amounts  of  the  bacilli  or  rapidly 
elaborated  after  the  deposition  and  with  the  develop- 
ment of  new  bacilli  ? 

If  we  discard  the  purely  mechanical  view,  we  must 
consider  some  such  hypothesis  to  account  for  the  ne- 
crosis, without  precedent  tissue  proliferation  and  in- 
filtration, processes  which  rre  supposed  to  occur,  as  a 
rule,  before  the  necrosis,  in  tuberculosis. 

The  process  described  would  resemble  to  a  certain 
extent,  in  the  early  stages,  the  focal  necroses  found  in 
the  various  organs  in  acute  infectious  diseases,  as  pneu- 
monia, diphtheria,  typhoid  fever,  etc.,  and  LeCount' 
has  described  such  local  necroses  occurring  in  the  liver 
and  spleen,  in  eases  of  tuberculosis. 

No  positive  conclusions  can  be  drawn  from  such  an 
isolated  case,  and  experimental  work  is  needed  to  throw 
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light  upon  some  of  the  questions  involved,  particularly 
as  to  the  importance  of  the  mechanical  factor  in  these 
circumscribed  necroses  in  the  glomeruli. 

1.  Virchow's  Archiv  ,  1865,  Ixxxiii. 

2.  Zeitch.  f.  kl.  Medicin.,  1885,  x. 

3.  Virch.  Arch.,  1886.  cv. 

4.  Deutsch.  Arch.  f.  kl.  Med.,  1887,  xl. 

5.  Arch,  de  Phys.  1886.  vii. 

6.  Journal  of  Experimental  Medicine,  1897.  2. 
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CLINICAL   REPORT   OF   A   CASE   AND   DESCRIPTION   OF   THE 
TUMOR   REMOVED  BY  NEPHRECTOMY'. 

L.  L.   M^4.RTHUR  AND  D.  N.  EISENDRATH. 

Before  describing  the  tumor,  extirpated  by  Dr.  Mc- 
Arthur,  a  short  review  of  pur  present  knowledge  of  this 
form  of  neoplasm  will  assist  in  the  comprehension  of 
its  peculiar  structure.  Prior  to  1883,  many  forms  of 
renal  growths  were  grouped  under  the  head  of  Lipomata. 
Some  authors,  e.  g.  Klebs^,  Sturm^,  Sabourin^,  had 
previously,  and  others  at  about  the  same  time;  e.  g. 
Weichselbaum  and  Greenish,*  described  these  neoplasms 
as  adenomata  arising  from  the  renal  tissue  itself.  Gra- 
witz^  was  the  first  to  bring  order  out  of  chaos  when  he 
maintained  that  these  growths  formerly  described  as 
lipomata,  in  reality  had  their  origin  in  the  supra-renal 
tissue  misplaced  within  the  kidney.  "The  cells,"  he 
wrote,  "contained  fat  globules,  lay  four  to  eight  together 
and  formed  columns  and  were  sharply  demarcated  from 
the  surrounding  kidney  tissue  by  a  capsule."  His  rea- 
sons for  believing  these  to  be  of  adrenal  origin  were: 
1.  The  subcapsular  situation  where  aberrant  adrenal 
tissue  is  likely  to  occur;  2,  the  cells  were  quite  different 
in  form  from  the  renal  cells  and  contained  fat  globules 
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ill  large  drops  like  fatty  infiltrated  liver  cells;  3,  the 
capsule  and  the  arrangement  of  the  tumor  cells  in 
rows,  like  the  supra-renal  cortex  with  preponderance 
of  cells  over  stroma;  4,  amyloid  degeneration  of  blood 
vessels  present  in  his  case  only  in  the  adrenals.  Others, 
like  Chiari",  Lubarsch',  and  many  others*  to  ^^  inclusive, 
supported  Grawitz'  views  and  added  the  following 
criteria:  1.  The  similarity  between  tumors  of  the  ad- 
renal body  itself  and  these  growths.  2.  The  presence 
CI  glycogen.  3.  Staining  of  nucleoli  by  Weigert  fibrin 
and  Russell  fuchsin  methods  common  also  to  the  cortex 
of  supra-renal  gland  but  not  to  renal  epithelium  or  to 
the  cells  of  renal  adenomata.  Sudeck^^  DePaoli^^  and 
Driessen^'  maintained  that  these  tumors  were  true  renal 
adenomata  and  for  a  time  a  bitter  discussion  (^°  and  ^^) 
arose.  The  view  of  Grawitz  has  prevailed  and  has 
been  confirmed  by  many  writers  (19  to  29  inclusive)  in 
recent  years.  \\'hereas  Sudeck  has  claimed  that  they 
arise  from  the  renal  tubules,  Hanseman^-  and  Hilde- 
brand^^  say  that  they  are  perivascular  growths,  and 
hence  of  endothelial  origin.  It  will  be  impossibele  to  go 
into  detail  in  regard  to  these  opposing  theories.  The 
origin  of  certain  renal  tumors  from  misplaced  adrenal 
tissue  is  now  generally  accepted  by  the  majority  of 
pathologists. 

The  frequency  with  which  portions  of  the  supra- 
renal tissue  are  found  under  the  true  renal  capsule  and 
embedded  in  the  renal  cortex  was  found  to  be  astonish- 
ingly great  by  Grawitz"** — at  times  an  entire  adrenal, 
a:  others  only  a  portion  which  contains  all  three  layers 
oC  the  supra-renal  cortex,  the  zona  glomerulosa,  fas- 
ciculata  and  reticularis.  As  a  rule  the  cortex  only  is 
represented  in  these  accessory  adrenals,  but  May^^  found 
both  cortex  and  medulla  represented  in  two  cases.  The 
accessory  adrenals  are  found  in  all  portions  of  the 
surface  of  the  kidneys.  Those  deeper  in  the  cortex 
are  explained  by  the  fact  that  when  the  lobules  of  the 
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foetal  kidney  are  united  in  early  life  they  are  enclosed, 
and  remain  buried  in  one  of  the  furrows,  and  thus  in 
the  renal  cortex.  Accessory  suprarenals  are  found  in 
many  places  besides  the  renal  cortex,  viz.,  near  the 
free  edge  of  the  broad  ligament,  between  its  layers^", 
between  the  solar  and  renal  plexuses,  in  the  ovary,  testis, 
spleen,  along  the  spermatic  cord,  and  veins.  According 
to  Schmorl-''',  they  are  found  in  92  per  cent,  of  all  bodies. 
According  to  Janosik  and  others  the  cortex  of  the  supra- 
renal gland  arises  from  peritoneal  epithelium,  and  the 
medulla  from  ganglion  cells  of  the  sympathetic  solar 
plexus. 

The  aberrant  adrenals  may  develop  into  simple  hyper- 
plastic non-malignant,  or  into  malignant  tumors.  If 
the  latter,  the  primary  focus  may  be  very  small,  as  in 
a  case  of  Striibing^^'',  and  the  metastases  enormous  in 
l;ro])ortion.  Their  growth  is,  as  a  rule,  slow,  and  unless 
tiansmission  along  the  veins  has  occurred,  give  rise  to 
but  few  clinical  symptoms.  Owing  to  the  extreme 
vascularity  of  the  tumor,  extensive  hemorrhages  may 
occur,  and  all  that  is  found  will  be  a  large  cyst  contain- 
ing: blood.  Lubarsch'"'^  and  others  believe  that  the 
l^resence  of  glycogen  in  these  tumors  is  of  the  greatest 
diagnostic  importance,  and  can  be  found  with  the  iodin, 
hematoxylin,  and  gentian  violet  methods.  The  fat  con- 
tained in  the  cells  represents  a  metabolic  process,  and 
such  intracellular  accumulations  of  fat  are  characteris- 
tic of  normal  adult  adrenal  tissue.  Beneke*"  found 
that  in  one  case  he  could  see  a  transition  of  the  tumor 
into  a  sarcoma  by  gradual  changes  in  the  form  of  the 
cells  and  the  increase  of  chromatin  in  their  nuclei. 
Askanazy  observed  a  similar  change.  Horn*^  claimed 
that  ihey  may  undergo  a  gradual  transition  into  car- 
cinoma. Which  of  these  views  is  to  be  accepted  depends 
upon  the  fact  as  to  whether  the  adrenal  cells  are  looked 
u])on  as  epi-  or  endothelial.  The  cysts  at  times  ob- 
served, especially  in  tli^'  pcripbery  of  these  tumors  are. 
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according  to  the  investigations  of  Eicker  and  Kelly, 
to  be  looked  nj^on  as  the  result  of  dilated  uriniferous 
tubules  in  kidney  islets  within  the  misplaced  adrenal 
tissue.  The  cells  of  the  tumor  are  generally  polyhedral, 
but  may  be  elongated  or  flattened  by  mutual  pressure 
and  contain  fat.  Besides  the  glycogen  spoken  of  above 
(which  does  not  occur  in  the  normal  adrenals,  but  in 
hyperplastic  and  malignant  tumors  of  this  organ) 
lecithin  also  occurs.  To  sum  up,  aberrant  adrenal  tis- 
sue may  be  present  in  various  places,  but  especially  in 
the  kidney  itself.  It  gives  rise  to  simple  hyperplastic 
and  malignant  neoplasms,  which  correspond  in  struc- 
ture to  adrenal  cortex  esjjecially  the  zona  fasciculata, 
but  with  less  regular  trabeculae.  They  are  extremely 
vt'scular,  and  hemorrhages  into  the  tumor  are  common. 
They  are  distinctly  encapsulated,  and  may  cause  metas- 
tases in  lungs,  liver,  bone,  and  so  forth,  by  transmission 
through  the  veins. 

The  extirpated  kidney  in  ])r.  IMcAithur's  ease  measures 
121.4x7 %xf)  em.  The  anterior  sui-face  shows  only  toward  the 
liilus  and  vipper  and  lower  poles  a  resemblance  to  the  normal 
external  appearance  of  a  kidney.  The  remainder  is  occupied 
by  an  irrejj:ular,  nodular  tumor,  a  portion  of  which  is  broken 
down  and  the  caiisule  torn  ofl'.  The  nodules  extend  as  much  as 
one-half  inch  above  tlie  level  of  the  external  surface;  on  sec- 
tion they  are  yellowish  in  color  and  are  continuous  with  the 
main  tumor  mass  .to  be  described. 

On  the  posterior  surface  the  appearance  rcsiMubles  more 
nearly  the  external  appearance  of  the  l-cidney,  the  lower  portion 
yellowish,  the  upper  mottled  red  and  yellow.  There  are  only 
two  such  nodules  visible  as  are  described  on  the  anterior  sur- 
face, which  are  present  along  the  convexity.  One  of  these  pro- 
jects three-quarters  of  an  inch  beyond  the  level,  about  the  size 
of  a  walnut  and  on  section  it  seems  to  be  continuous  with  the 
main  tumor  mass.  The  other  is  about  the  size  of  a  bean;  on 
section  it  is  seen  to  be  distinctly  encapsulated;  it  contains  one 
small  cyst  and  some  yellowish  pigmented  masses  and  is  dis- 
tinctly separated  from  the  surrounding  cortical  tissue  of  the 
upper  pole  at  which  both  are  situated.  About  the  middle  of 
the  posterior  surface  is  a  cyst  in  the  cortex  projecting  slightly 
above  tlie  level.  It  was  ruptured  during  the  ojieration  and 
looks  like  a   simple  retention  cyst.      Section  of  the  kidney   in 


IIYPEPXEPHROMA.  287 


median  line  shows  that  a  tumor  more  or  less  circular  in  form 
occupies  the  center  of  the  kidney.  The  dimensions  of  the  sec- 
tions are  7^^  cm.x9  cm.  The  tumor  is  distinctly  encapsulated, 
toward  the  posterior  surface  it  has  caused  an  atrophy  of  the 
renal  tissue  to  such  an  extent  .that  that  which  remains  varies 
in  width  from  a  mere  connective  tissue  capsule  over  the  middle 
of  the  convexity,  about  one-sixteenth  of  an  inch  in  thickness, 
to  one-fourth  of  an  inch  at  .the  hiluni. 

In  the  anterior  half  there  is  no  trace  of  kidney  tissiie  over 
the  tumor. 

At  the  ujjper  and  lower  poles  there  remain  portions  of  renal 
tissue;  in  these  the  relation  of  cortex  to  medulla  appears  nor- 
mal: the  tissue  is  extremely  firm  with  well-marked  glomeruli. 

The  tumor  itself,  as  stated  above,  is  distinctly  encapsulated, 
easily  separated  from  upper  and  lower  poles  of  renal  tissue, 
shows  toward  the  periphery  in  what  are  apparently  recent 
areas,  a  yellowish,  more  or  less  homogeneous  structure,  the 
nodules  varjing  iu  size  fiom  a  pea  to  a  walnut,  each  separated 
from  the  other  by  septa,  which  arise  from  the  tumor  capsule. 
In  one  of  the  older  areas  is  seen  a  distinct  cyst  the  size  of  a 
bean;  others  show  a  trabeculated  apjiearance,  in  the  meshes 
of  which  is  dark,  clotted  blood. 

About  the  center  of  the  tumor  there  is  an  area  the  size  of  a 
half  dollar,  pale  yellowish  in  color,  soft,  broken  down,  evi- 
dently necrotic.  The  tumor  also  occupies  the  entire  pelvis  of 
the  kidney,  the  only  portion  remaining  of  the  same  being  a 
narrow  channel  at  the  upper  and  lower  borders  of  the  kidney 
about  the  size  of  an  ordinary  ureter,  whiclvjoin  each  other  at 
the  hiJum.  and  which  aj^parentlv  collected  the  urine  from  the 
still  intact  upi)er  and  lower  poles.  The  tumor  does  not  extend 
into  the  ureter,  apparently  having  pushed  the  pelvis  before  it 
in  its  growth.  The  microscopic  examination  of  sections  stained 
wi.th  Delafield"s  Hematoxylin  and  Eosin,  shows;  1.  In  the 
youngest,  most  rapidly  growing  portions  of  the  tumor,  large, 
clear,  polyhedral  cells;  in  many  the  protoplasm  is  replaced  by 
one  or  more  large  vacuoles  which  represent  fat  (washed  out  by 
the  alcohol  in  the  process  of  preparing  the  sections.  Many  of 
the  nuclei  have  been  pushed  to  the  edges  of  the  cell  by  the 
fat  contained  therein.  The  cells  are  more  or  less  regularly 
arranged  in  columns  which  are  separated  from  each  other  by 
delicate  septa  of  connective  tissue  which  passes  between  .the 
individual  cells,  thus  forming  a  fine  reticulum  in  which  they 
lie.  In  many  places  instead  of  the  solid  septa,  one  sees  fine 
capillaries  separating  the  columns.  There  seems  to  be  no  reg- 
ularity as  to  the  distribution  of  the  vessels.  In  some  parts 
they  are  separated  from  each  other  by  double  layers  of  cells, 
in  others  by  large  clusters.  Along  many  of  .the  septa,  especially 
those  which  are  formed  by  vessels,  there  is  considerable  free, 
blood    pigment    (hemosiderin).      This    small    growth,    just    de- 
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scribed,  is  completely  encapsulated.  Ihe  capsule  at  no  place 
shows  any  openings  through  which  renal  tissue  has  grown  into 
the  tumor  as  described  by  Ricker.  The  connective  tissue  of 
the  capsule  is  directly  continuous  with  that  of  the  adjacent 
kidney  stroma.  The  renal  structures  immediately  around  it 
show  the  effects  of  compression  with  consequent  atrophy  of 
glomeruli  and  tubules.  Farther  away  the  jiarenchyma  shows 
a  moderate  degree  of  interstitial  change.  The  intertubular 
connective  tissue  and  that  of  jtJowman's  capsule,  shows  a  dis- 
tinct increase.  The  tumor  itself  bears  a  striking  resemblance 
to  the  stratum  fascicularis  of  the  normal  adrenal.  In  sliglitly 
older  portions  of  the  growth,  e.  g.,  the  yellowish  areas  at  the 
edge  of  the  .lumor  ( Specimen  No.  1 )  the  cells  show  less  vacuo- 
lation,  .the  clusters  of  cells  are  much  larger  than  in  the  portion 
just  described.  In  places  the  cells  are  so  closely  packed  to- 
gether and  irregularly  placed  with  relation  to  each  other  and 
to  the  blood-vessels  that  the  picture  reminds  one  greatly  of  a 
sarcoma.  According  to  Beneke,  such  a  change  was  observed  by 
him  in  one  case  in  this  class  of  tumors.  I  do  not  believe  tliat 
one  could  saj-  that  such  a  change  had  occurred  in  our  tiunor, 
but  that  rather  through  rapid  growth  there  was  no  longer  any 
resemblance  to  the  structure  of  the  adrenal  cortex  in  such  por- 
tions. Here  and  there  one  sees  cells  with  spindle-shaped  nuclei 
which  look  like  non-s.triated  muscle  fibers.  Section  No.  2,  in 
which  the  hemorrhages  can  be  seen  with  the  naked  eye,  shows 
microsco])ically  cavities  which  have  no  walls,  but  seem  to  be 
spaces  between  cells  of  the  above  described  .type  and  arrange- 
ment, and  which  have  been  produced  by  mechanical  separa- 
tion of  the  cell  groups.  In  these  older  portions  there  are  cross- 
sections  of  large  blood-vessels,  and  the  cells  seem  to  arise  from 
the  vessel  wall.  Such  pictures  may  have  given  rise  to  the  de- 
scription of  some  of  these  growths  as  perivascular  sarcomas,  if 
their  origin  from  aberrant  renal  tissue  is  not  followed  from 
more  distinct  fields.  Tests  tor  glycogen  wore  made  according 
to  .the  iodin  method,  and  resulted  positively.  '[\r\  method  was 
as  follows:  Lugol's  solution,  ;>  to  10  minutes:  d  livdi't"'  'i 
one  part,,  tincture  iodine,  and  3  to  4  parts  absolute  alcohol. 
Clear  in  oleum  origanum  cretici.  Blount  in  oi!.  The  glycogen 
is  distinctly  seen  in  the  form  of  small  granules  and  more  amor- 
phous larger  bodies  of  a  deep  brownish  color. 

CLI.MOAL     HISTORY     AND     OPKI5ATION. 

y.  S..  47  years,  Bohemian,  married,  collector  by  occupation, 
gave  a  history  of  pain  in  the  right  lumbar  region  of  several 
years  duration,  but  not  of  sufficient  intensity  to  confine  the  pa- 
tient to  the  house  or  bed.  Blood  appeared  in  the  urine  in 
the  early  part  of  18!)G.  and  continued  intermittently  for  several 
months.  The  pain  was  aggravated  by  exertion,  also  the  hemor- 
rhage. Tn  Augu.st,  1897,  exploratory  operation  was  made  and 
the  right  kidney  examined:  two  pigiiicnicd  areas  1  cm.  in  (luuii- 
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eter  were  found  en  the  posterior  aspect,  which  were  more  re- 
sistant than  the  rest  of  the  kidney.  Digital  exploration  of  the 
pelvis  found  the  walls  slightly  thickened. 

No  bad  after-efl'ects  were  observed  except  a  small  leakaiife  of 
urine  for  three  weeks  through  the  track  left  by  the  temporary 
fliain.  The  hematuria  almost  ceased  except  for  the  occasional 
appearance  of  blood  a.t  intervals  of  from  one  to  three  months. 

Microscopical  exaniination  of  the  excised  fragment  resulted 
in  the  diagnosis  of  melano-sarcoma. 

Six  months  after  the  operation  a  small  tender  tumor  was 
found  in  the  region  of  the  appendix,  but  there  was  no  fever. 
Two  months  later  a  nodule  was  feU  deeply  seated  in  the  lower 
pole  of  the  left  kidney.  During  this  time  and  the  year  follow- 
ing the  patient  was  in  good  health  with  but  slight  emaciation. 

On  Feb.  25,  1899,  there  was  found  marked  increase  in  the 
size  of  the  right  kidney,  and  a  mass  the  size  of  a  hen's  egg  was 
visible  at  the  posterior  end  of  the  old  cicatrix.  The  new  growth 
was  sensitive  to  the  touch  and  pulsating  slightly.  The  ])atient 
had  lost  10  or  20  pounds,  and  blood  was  again  present  in  the 
urine.  The  kidney  and  the  tumor  were  removed  by  the  trans- 
peritoneal route.  The  capsule  had  formed  firm  adhesions  to 
the  cicatrix  posterior  to  the  kidney  and  the  tumor,  necessitat- 
ing the  incomplete  removal  of  the  part  of  the  tumor  which  had 
grown  in  the  cicatrix.  The  patient  left  the  hospital  31  days 
after  the  operation,  to  return  for  the  removal  of  the  neoplasm 
in  the  cicatrix  later. 

April  10,  1899 

BIBLIOGRAPHY 

1  Klebs'  Handbook,  Bd.  i,  Abtli.  2,  p.  614,  1876. 

2  Aicli.  fill-  Ileilk.,  Bd.  xvi,  p.  193,  1875. 

.3  Arch,   de   Pliysiol.   Norm.   et.   path..   Tome   ix.    No.   1.   p.   97, 
1882. 

4  Wiener   Med.    .Jahrb..    188.3.   p.    213. 

5  Vlrchow's  Arch..  Bd.  xoiii,  p.  39,  1883. 
fi  Zeitschr.   f.   Ileiikiinde,   Bd.   v.   1884. 

7  Virch.    Arch  ,    Bd.    cxxxv,   1894. 

8  Wijfel  :   Inaug.   Diss.,  Bonn,  1885. 

9  Ilollen  :   Inauj?.    Diss.,    GrcifswaTd.    1890. 

10  Ambrosins  :   Iiiaiig.    Diss.,   JNIarburg-.   1891. 

11  Dcut.  Arch.   f.   Klin.   Med.,   Bd.   xliii,  p.   599. 

12  Dent.    Zeits'hr.    f.   Cliiruraiie,    Bd.    xxviii. 

13  Ziegler's  Beitrage,   Bd.    ix.   1S90. 

14  Virch.    Arch.,    Bd.    cxxvi,    1891. 

15  Virch.   Arch..    Bd.   xcii.    1883. 

10  Ziegler's  Beit  rage,  Bd.  viii,  1890. 
17  Zeigler's  Beitrage,  Bd.  xii.  1892. 
IS   Virfb.   Archiv.    I?d.   cxxxiii,   1893, 

19  Ziegler's  Beitrage,  Bd.  xiv.  p.  133. 

20  Virch    Arch.,    lUi.    cxxxvii,    1894. 

21  Ziegler's  Beilrfige,   Bd    xviii,   18!)5. 

22  Brit.   Med.   Joiunal,   Feb.   8,   1896. 

23  Erg.  d.  Allg.   I'ath.    (I.iibnrsch  t,   1895-6. 

24  Virch.  Arch.,   I!<1.   rxlli.  p.   lt;4. 

25  Vircli.   Arcli..   Bd.   cxiiii.  p.   273. 

26  Virch.   Arcli..    Bd.   cxlv.   p.    112. 


290  EMIL  KIES. 


27  Vu-ch.   Arch.,    Bd.    cxliv.   p.    4G7  :    (a)    Pbila.    Med.    .Tournal, 
Vol.    ii.    1898;    (b)    Kelynack :   Renal    Growths. 

28  Centralbl.   f.   I'ath.,   Bd.   vii,  p.   8G3.   1896. 
20  Centralbl.  f.  Path.,  Bd.  viii,  p.  417,  1897 

30  Virch.   Arch.,   Bd.   cxxxvi,   p.    568. 

31  Virch.   Arch.,   Bd.   cxxxvi,   p.   293. 

32  Deut.  :Med.  Woch.,  p.  52,  1892. 

33  Arch.  f.  Kliu.   Chir.,  Bd.  xlvii,  p.  225. 

34  Arch.  f.  Klin.  Chir..  Bd.  xxx.  p.  824.  1884. 

35  Virch.   Arch..   Bd.   cviii,  p.  446,   1887. 

36  Arch.  f.  Path.  Anat.,  Bd.  xcii.  p.  11,  1883. 

37  Ziegler's   Beitrage,    Bd.    ix,    p.    523,    1891. 

38  Dout.   Arch    f.   Kliu.   Med..  Bd.   xliii,  p.  599. 

39  Virchow's  Arcbiv.,   lid.   cxxxv,  p.   149.   1894. 
4(1  Ziegler's   Beitrage.   Bd.   ix,   p.   440,   1896. 

41    Virch.    Archiv.,   Bd.   cXxvi,   1891. 


STOXES  IX  THE  OVARY. 

EMTL  RIES. 

Calcification  of  entire  ovaries,  or,  calcification,  petri- 
faction or  ossification  of  tumors  of  the  ovary,  has  been 
described  repeatedly  in  a  more  or  less  reliable  way. 
What  is  to  be  described  here  under  the  name  of  "stones 
in  tlie  ovary,"  is  a  formation  which  does  not  comprise 
the  entire  ovary,  and  takes  its  origin  in  a  normal  com- 
ponent of  the  ovary.  Modern  European  gynecologic 
literature,  as  far  as  I  can  see,  with  the  exception  of 
a  short  communication  by  Slavjansky,  contains  no  no- 
tice wharever  of  these  formations,  while  the  American 
literature  contains  two  papers  about  them,  published  in 
1892  and  1893. 

]\ry  observations  were  made  on  three  cases  seen  in 
one  year,  two  operated  on  by  myself,  and  one  for  which 
1  am  indebted  to  Dr.  Hektoen. 

The  first  specimen  was  discovered  during  the  path- 
ologic examination  of  a  })yosalpinx  removed  with  the 
ovary.  The  patient  was  about  40  years  old  and  had  had 
several  children.  The  history  of  her  disease  and  the 
operation  were  those  usual  in  pyosalpinx.  Searching 
for  possible  ovarian  abscesses  in  the  specimen  which 
had  been  hardened  in  formn],  I  unexpectedly  met  with 
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a  body  as  hard  as  stoue,  which  resisted  the  knife  very 
energetically.  The  ovary  was  not  enlarged,  and  con- 
tained a  number  of  old,  and  one  fresh,  corpus  lutenm, 
the  latter  showiiig  the  yellow  color  of  its  peripheral 
layer  most  plainly.  The  hcird  body  could  be  broken  in 
two  with  a  very  strong  knife,  and  included  a  cavity 
which  contained  a  small  amount  of  broT^Tiish  substance. 
The  hard  cortex  was  as  white  as  the  surrounding  ovar- 
ian tissue.  One-half  of  the  stone  was  carefully  enu- 
cleated from  the  ovarian  tissue,  and  thus  a  hemispheric 
body  with  a  peculiar  surface  was  isolated.  This  body 
measured  13x11x19  mm.  The  surface  showed  tortuous 
elevations  between  which  furrows  existed,  the  whole 
resembling  the  suface  of  the  brain,  not  that  of  a  mul- 
berry (see  below),  ilicroscopic  examination  of  the 
Ijrown  substance  in  the  cavity  showed  pretty  well  nre- 
served  red  blood-corpuscles  and  numerous  beautiful 
crystals  of  cholesterin.  The  cavity  was  invested  with 
a  membrane  which  was  intimately  adherent  to  the  cor- 
tex, while  it  was  smooth  towards  the  cavity.  It  could 
be  detached  only  in  small  slireds.  After  decalcification. 
a  small  piece  of  the  cortex  was  examined  in  teased 
specimens.  These,  as  well  as  specimens  of  the  mem- 
brane investing  the  cavity,  consisted  of  fibers  of  a 
hyaline  substance  without  nuclei  and  of  an  amorphous 
mass  of  detritus. 

Dr.  Hektoen's  case,  as  far  as  we  could  learn,  presented 
nothing  extraordinary  in  its  clinical  symptoms,  or  in  the 
course  of  the  operation.  The  specimen  shows  a  small 
hydrosalpinx  without  any  peculiar  macroscopic  or  mi- 
croscopic appearances.  The  ovary,  with  a  ninnber  of 
old  corpora  lutea.  is  attached  to  the  occluded  abdominal 
end  of  the  tub^'.  The  inferior  border  of  the  ovary  is 
torn,  and  a  few  shreds  of  tissue  unite  this  tear  with  a 
body  30x20x15  mm.  in  diameter,  which,  apart  from 
its  size,  resembles  the  .stone  described  in  the  first  case, 
in  everv  detail.     This  stone  is  so  hard  that  it  can  onlv 
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be  opened  with  a  chisel.  It  presents  the  brain-like 
convolutions  of  the  surface,  is  of  white  color,  and  con- 
tains an  empty  central  cavity  of  about  4  mm.  diameter 
again  invested  with  a  membrane.  The  stone  is  almost 
a:i  large  as  the  rest  of  the  ovary,  and  fits  snugly  into  the 
tear  -of  the  inferior  ovarian  edge,  so  that  it  is  plain 
that  originally  the  stone  was  located  in  the  ovary  and 
was  imbedded  in  ovarian  tissue  as  the  stone  in  Case  1. 
Microscopic  examination  of  a  decalcified  piece  of  the 
cortex  shows  the  same  lack  of  structure  as  in  the  first 
case. 

Dr.  W.  S.  Haines,  Professor  of  Chemistry  at  Rush 
]\Iedical  College,  kindly  made  a  chemical  investigation 
of  these  two  apparently  rare  formations.  I  wish  to 
express  my  best  thanks  to  him  and  submit  his  report 
here : 

"The  fragments  of  the  two  ovarian  calculi  which 
you  placed  in  my  hands  liave  been  submitted  to  qual- 
itative analysis.  Both  are  found  to  consist  of  a  mixture 
of  organic  and  mineral  compounds.  The  former  is 
composed  chiefly  of  fibrous  material  with  minor  quanti- 
ties of  fat  and  cholesterin,  while  the  mineral  matter  is 
made  up  of  the  carbonates  and  phosphates  of  calcium 
and  magnesium,  with  unimportant  traces  of  chlorides 
and  sulphates,  presumably  of  sodium  and  potassium." 

The  third  case  was  obtained  in  one  of  my  operations, 
;i  vaginal  celiotomy  which  was  performed  on  a  multi- 
para of  40  years  for  procidentia  and  adherent  retroflex- 
ion of  uterus  and  tumor  of  the  right  appendages.  After 
luxation  of  the  uterus  I  palpated  the  right  appendages 
;ind  found  a  very  liard  ovary  imbedded  in  adhesions. 
;:ud  a  small  tubal  tumor.  After  the  adhesions  had  been 
broken  up  and  the  right  appendages  had  been  brought 
down  into  the  vagina  for  inspection,  it  was  seen  that 
the  ovary  contained  a  stone  which  at  one  point  reached 
the  surface  of  the  ovary,  while  the  rest  was  imbedded  in 
f.variaji  tissue.     Pressing  against  it  with  the  ti)i  of  Mie 
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finger  I  could  enuoleate  ihe  stone  without  hemorrhage 
A  shell  of  ovarian  tissue  was  left  behind.  The  tube 
of  this  side  was  a  hydrosalpinx,  the  uterine  end  of  which 
had  become  severed  completely  from  the  uterus  and 
presented  as  smooth  and  round  an  appearance  as  tiie 
abdominal  end  (spontaneous  amputation  of  the  tube). 
The  other  side  was  normal,  with  the  exception  of  a  few 
strings  of  adhesions  which  were  broken  up.  The  entire 
posterior  surface  of  the  uterus  was  covered  with  numer- 
ous larger  and  smaller  cysts  resembling  a  bullous  erup- 
tion. The  contents  of  the  cysts  were  serous.  Eeeovery 
uneventful. 

The  stone  removed  in  this  case  has  the  measurements 
53x24x18  mm.;  it  shows  the  same  brain-like  convolu- 
tions of  the  surface  as  the  first  two  cases.  It  is  easily 
broken  in  tAvo  by  strong  pressure  with  a  knife,  and  the 
shell  proves  to  contain  a  large  and  small  cavity,  which 
communicate,  one  with  the  other,  by  a  small  aperture. 
The  cavity  of  the  stone  contains  pultaceous  masses 
(cholesterin  and  detritus),  and  presents  on  its  wall  j 
few  flat  convolutions  similar  to  those  on  the  surface, 
but  smaller  and  less  prominent.  After  removal  of  the 
detritus  from  the  cavity,  a  smooth  membrane  is  seen 
investing  the  cavit}',  which  is  so  firm  that  it  can  be  de- 
tached to  some  extent  without  tearing,  and  holds  the 
two  halves  of  the  stone  together  after  the  shell  has  been 
cut  in  two.  The  shell  is  from  3  to  5  mm.  thick  and  pre- 
sents, in  the  fresh  specimen,  a  distinctly  orange-yellow 
tinge.  The  shell  is  less  hard  than  in  the  first  two  cases, 
the  deposition  of  lime-salts  being  apparently  less  ad- 
vanced than  in  the  other  cases. 

After  decalcification,  some  hyaline  threads  and  de- 
tritus without  nuclei  can  be  seen.  The  investing  mem- 
brane is  examined  in  cut  and  teased  specimens,  without 
giving  any  results  different  from  those  obtained  from 
decalcified  portions  of  the  shell,  nor  do  stains  produce 
nuv  better  luctures. 
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The  ctises  recorded  in  the  American  literature  are 
the  following: 

Bland  Sutton   (London,  Eng.),  Amer.  Journ.  0]jst., 

1892,  Vol.  26.  At  the  post-mortem  of  a  woman  who 
had  died  from  cancer  of  the  breast,  an  ovary  with  two 
hard  nodules  is  found.  The  one  is  enclosed  in  a  C3'st 
and  presents  a  tuberculated  surface  like  a  mulberry 
calculus  froin  the  bladder,  the  other  is  of  irregular 
shape  and  firmly  imbedded  in  ovarian  tissue.  Both  con- 
cretions are  of  the  bright  yellow  color  so  characteristic 

01  the  recent  corpus  luteum.  When  cut  across,  it  is 
seen  that  the  calcific  matter  is  deposited  in  tissue  re- 
sembling soft  leather  in  consistence.  In  another  ease 
Sutton  received  a  cystic  ovary  as  large  as  a  child's  fist, 
v.hicli  contained  in  its  wall  a  calcified  body  of  the  sixe 
and  shape  of  an  almond.  The  body  is  of  bright  yellow 
color  and  can  be  cut  with  a  knife  like  the  concretions 
in  the  first  case.  It  consists  of  dense  tissue  impregnaieu 
with  lime-salts. 

Sutton  arrives  at  the  conclusion  that  these  bodies  are 
calcified  corpora  lutea.  The  drawing  contained  in  Sut- 
ton's paper  is  very  diagrammatic;  the  tubercles  of  the 
surface  are  drawn  but  indistinctly. 

In   1893,  Whitridge  Williams    (Amer.   Journ.   Ohst., 

1893,  Vol.  28)  describes  a  case  wliicb  he  diagnoses  as 
calcified  corpus  luteum.  The  ovary  is  5  cm.  long,  2.5 
cm.  thick.  Xo  adhesions  around  it.  In  its  center  is  a 
h;;rd  mass.  12  mm.  in  diameter,  of  l)on('-like  consistence. 
It  consists,  on  section,  of  two  portions,  a  soft  pinkish 
central  ])ortion  and  a  hard  bone-like  exterior  which  is 

2  mm.  thick,  and  of  a  distinctly  yellow  color.  The 
central  i)ortion  resembles  a  blood-clot  in  beginning  or- 
ganization. Decalcified  sections  stain  poorly,  but  the 
hard  exterior  of  the  nodule  stains  readily  with  hema- 
toxylin, and  presents  a  more  or  less  homogeneous  gran- 
ular appearance  in  which  it  is  impossible  to  distinguish 
anv  sign  of  mielei.    Tins  is  surrounded  bv  more  or  less 
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typical,  ovarian  stroma,  which  stains  poorly.  The  soft 
center-portion  of  the  nodule  is  composed  of  dense  fibrous 
tissue  which  is  very  poor  in  cells.  Between  this  and  the 
decalcified  portion,  we  see  several  layers  of  small  cells 
which  possibly  correspond  to  the  membrana  granulosa, 
though  it  is  impossible  to  state  their  origin  with  cer- 
tainty. In  all  probability  the  specimen  represents  a 
calcification  of  tlie  large  cells  which  surronnd  a  ripe 
Graafian  follicle,  and  which  form  the  yellow  margin  of 
the  corpus  luteum,  while  the  fibrous  tissue  in  its  in- 
terior probably  represents  an  organized  blood-clot. 

Slavjansky  (Yirchow's  Arch.,  Vol.  51,  p.  470)  re- 
ports the  following  case:  The  ovary  of  a  woman  71 
years  old  was  covered  with  very  numerous  and  thick 
pseudo-membranes,  and  contained  a  concretion  the  size 
o:;'  a  hazel-nut,  which  could  easily  be  enucleated  from 
the  surrounding  tissue.  The  concretion  is  round,  1 
em.  long  and  S  mm.  thick,  and  contains  a  cavity.  The 
wall  consists  of  two  strata;  one  internal  mass,  1  mm. 
thick,  firm  and  stained  ^^ellowish-brown  by  the  preser- 
vation in  chromic  acid,  and  an  external  stratum,  less 
firm,  0.5  mm.  thick,  and  partially  destroyed.  A  cheesy 
substance  fills  half  the  cavity.  Microscopically,  the 
cheesy  mass  contains  detritus  and  fairly  preserved 
shrunken  red  blood-corpuscles.  The  inner  layer  con- 
sists of  very  thick,  glistening  fibers,  and  a  small  num- 
ber of  spindle-shaped  cells.  No  epithelium  on  the  inner 
surface.  The  outer  surface  shows  a  high  degree  of 
ff.tty  metamorphosis  of  the  numerous  cells  which  are 
h.rger  than  white  blood -corpuscles,  as  well  as  the  del- 
icate fibbers  which  are  observed  between  the  cells  in  suiall 
numbers.  The  neighboring  ovarian  tissue  is  old  con- 
nective tissue  with  enlarged  blood-vessels. 

Slavjansky  considers  this  a  corpus  luteum  which  has 
uudergone  cystic  degeueration,  and  after  having  ex- 
ish'd  a  long  time  has  undergoue  regressive  changes  with 
deposition  of  lime-salts.     The  mni-kcd   dcNclopuicut  of 
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the  3-ellow  stratum,  as  it  occurs  only  in  the  corjo'us 
luteuni  of  the  pregnant  wojnan,  points  to  a  degenerated 
corpus  hiteum.  not  to  am-  other  cystic  formation. 

My  three  observations  differ  in  some  essential  points 
from  those  of  Sutton  and  Williams,  while  my  first  ease 
resembles  closely  Slavjansky's  case.  The  size  of  the 
stones  is  of  lesser  importance,  as  it  varies  in  my  own 
observations  from  that  of  a  cherry  to  almost. that  of  a 
hen's  egg.  The  configuration  of  the  surface  seems  to  be 
of  greater  importance  for  the  exi^lanation  of  the  origin 
of  these  formations.  Sutton  compares  the  surface 
with  that  of  a  mulberry  calculus.  This  com- 
parison holds  good  in  my  cases  only  on  the  cross-section, 
the  exterior  outline  of  which  indeed  resembles  tha+  of 
a  mulberry-stone.  But  on  examination  of  the  surface, 
it  is  seen  that  elevations  and  depressions  are  not  ar- 
ranged as  in  a  mulberry,  i.  e...  round  elevations  sur- 
rounded by  furrows.  The  surface  resembles  rather  the 
convolutions  of  the  brain,  or  as  Morgagni  describes  it 
in  a  case  apparently  belonging  here  (quoted  after  Wil- 
liams), the  folds  of  the  intestines.  The  corpus  lutciim 
is  usually  said  to  resemble  a  frill  on  a  cross-section, 
and  a  cross-section  will  look  very  much  like  a  cross- 
section  of  a  jnulberry.  But  looking  at  the  surface,  we 
get  a  different  impression.  I  have  carefully  enucleated 
a  w(^ll  developed  corpus  luteum  from  the  ovary  of  Case 
1.  wliich  s!iin\c(l  the  frill-like  arrangement  on  the 
cvoss-scctiou.  and  1  find  that  the  surface  shows  a  con- 
figuration similar  to  that  of  the  convolutions  of  the 
brain,  or  tlie  coils  of  the  intestines  as  they  are  seen 
on  opening  the  abdominal  cavity,  not  that  of  a  berry. 
I  consider  this  an  important  inacroscopic  sign. 

The  color  of  ilie  stones  was  yellow  in  the  cases  of 
Slavjansky,  Sutton.  Williams,  and  in  my  Case  3, 
while  this  color  was  absent  in  my  first  two  cases.  So 
far  as  the  yellow  tinge  is  present,  it  speaks  in  favor  of 
the  origin  of  the  stones  in  the  corpus  Inteum.  Wlicrc  tlie 
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color  is  absent  v.-e  need  not  deny  this  origin,  as  it  is 
well  known  that  the  yellow  tinge  is  wont  to  disappear 
in  the  nsiuil  retrograde  metamorphosis  of  the  corpns 
liiteum  (cori:)Us  eandicans). 

The  stones  vary  in  hardness,  so  that  some  can  be 
cut  with  a  knife,  while  others  have  to  be  opened  with  a 
chisel  or  a  saw.  This  proves  plainly  that  we  have  to 
deal  with  a  tissue  more  or  less  impregnated  with  lime- 
Shlts,  not  with  a  deposit  of  salts  in  an  empty  cavity  or 
in  a  fluid.  It  is  not  remarkable  that  the  microscopic 
examination  of  decalcified  pieces  of  the  wall  does  not 
reveal  any  distinct  structural  picture,  as  the  infiltration 
with  lime-salts  ordinarily  takes  place  in  tissues  which 
have  undergone  degeneration,  preferably  hyaline  degen- 
eration. Another  point  in  favor  of  the  opinion  that  we 
have  to  deal  with  some  tissue  infiltrated  with  lime- 
salts,  is  given  by  the  fact  that  in  all  cases,  excepting  one 
of  Sutton's,  the  stones  are  in  firm  connection  with  tlie 
surrounding  ovarian  tissue,  as  I  could  observe  particu- 
larly well  during  the  operation  on  uiy  Case  3.  Tlie 
intimate  relation  between  the  stone  and  the  ovarian 
stroma  is  additional  proof  that  the  stone  has  its  origin 
in  a  component  part  of  the  ovary,  and  is  not  a  calcifica- 
tion of  the  entire  ovary  for  which  it  has  apparently  been 
mistaken  in  some  older  cases  referred  to  by  Williams. 
The  shell  of  ovarian  tissue  which  surrounds  the  stone 
may  be  so  thin  that  th(>  stone  jiierces  it  at  some  jjoints 
naturally  with  the  most  prominent  parts  of  tlie  con- 
volutions, as  was  especially  plain  in  my  Case  '.).  Sut- 
ton's Case  1  forms  an  exception,  as  he  says  that  the 
stone  was  located  in  a  cyst.  As,  however,  nothing  is 
said  about  the  wall  of  this  cyst,  it  must  remain  doubt- 
ful whethci"  lie  had  to  deal  with  a  real  cyst,  or  only  a 
stone  loosened  from  its  surroundings. 

After  the  stones  have  been  cleft  in  two,  the  observa- 
tion of  the  center  gives  variou-  ri'snlis.  Sutton's  draw- 
iiiti'  shows  a  smnll  cavitv  which  is  not   mentioned  in  the 
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deserijjtion  of  the  case.  In  Williams"  case  the  stone 
contains  a  soft,  reddish  core.  In  Slavjansky's  case  and 
my  three  cases  the  stones  are  hollow  shells  which  sur- 
round, in  Cases  1  and  2,  one  simple  cavity,  while  in  Case 
3  a  cavity  varying  in  width,  or  rather  two 
commnnicating  cavities,  are  observed.  The  wall 
of  the  cavity  observed  ivoni  the  inner  surface 
presents  convolutions  like  those  of  the  external  sur- 
face, and  like  the  inner  surface  of  a  corpus  luteum. 
Besides,  my  cases  show  a  membrane  investing  the  cavity, 
which  is  in  firm  connection  with  the  substance  of  the 
stone,  and  can  be  peeled  off  in  small  shreds.  The  wall 
is  made  smooth  by  this  membrane,  which  follows  closely 
the  elevations  and  depressions  of  the  convolutions.  No 
epithelimn  could  ever  be  found  on  this  membrane.  The 
membrane  resembles  soft  leather  very  much.  Sutton 
also  compares  the  tissue  containing  the  lime-salts  with 
leather.  However,  neither  Slavjansky  nor  Sutton  nor 
Williams  mentions  this  membrane. 

The  explanation  of  this  membrane  meets  with  no  spe- 
cial difficulties  if  we  reason  as  L.  Fra?nkel  does  in  a  re- 
cent paper  on  corpus  luteum  cysts  (Arch.  f.  Gyn.,  Vol. 
56,  1898).  The  stones,  as  well  as  the  cysts,  described  by 
Fr<Tnkel  represent  patliologic  conditions  of  the  corpus 
luteum  at  various  stages  of  its  retrogressive  metamor- 
phosis.   Fraenkel  distinguishes  "three  types  of  cysts. 

Type  1 :  Innermost  layer  corpus  luteum  tissue  (lu- 
tein cells). 

Type  2:  Innermost  Inyer  connective  tissue. 

Type  3:  Innermost  layer  e])itheliiiiii  or  endothelium. 

All  these  types  are  produced  by  central  softening  of 
the  corpus  luteum  at  various  stages  of  its  metamorphoses. 
Type  2,  with  the  innermost  layer  made  i;p  of  connective 
tissue,  is  explained  by  central  softening  at  a  time  when 
the  stage  of  corpus  fibrosum  has  almost  been  completed. 
In  this  stage  the  nuclei  of  the  connective  tissue  have 
disappeared  more  or  less.     If  infiltration  with  lime-salts 
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were  to  take  place  at  this  stage,  a  condition  very  much 
like  the  one  in  my  three  cases  would  obtain.  Williams' 
case,  M'itli  the  core,  consisting  of  dense  fibrous  tissue 
poor  in  cells,  is  very  important  in  this  connection,  be- 
cause it  proves  one  point  which  is  especially  important 
with  reference  to  Fraenkel's  work,  namely,  the  fact  that 
the  infiltration  with  lime-salts  is  not  necessarily  depend- 
ent on  the  previous  formation  of  a  cyst.  It  is  perfectly 
2icssibJe  that  the  infiltration  with  lime-salts  precedes 
the  formation  of  a  cavity,  so  that  Williams"  case  possibly 
forms  an  early  stage  of  such  stones  as  were  observed  in 
my  three  cases.  Softening  of  the  core  may  occur  in 
spite  of  the  shell  of  lime-salts,  if  only  this  shell  con- 
tains, as  it  did  in  our  cases,  sufficient  remnants  of  or- 
ganic tissue  that  the  substance  of  the  stone  is  not  per- 
fectly homogeneous.  What  we  have  to  deal  with,  then, 
is  the  formation  of  a  cavity  in  a  calcified  corpus  luteum, 
not  the  calcification  of  a  corpus  luteum  cyst. 

Either  one  of  these  pathologic  processes  may  occur, 
and  we  shall  try  now  to  find  which  of  them  can  be  sup- 
ported by  additional  evidence. 

The  size  of  the  stones  is  proof  neither  of  the  origin  in 
a  non-degenerated  corpus  luteum,  nor  of  the  origin  in 
a  corpus  luteum  cyst.  Corpora  lutea  of  the  size  men- 
tioned occur,  especially  as  corpora  lutea  vera.  In  my 
Cases  1  and  3,  several  pregnancies  had  preceded 
the  operation ;  in  Case  2,  and  in  the  cases  recorded  in 
liierature,  it  is  unknown  whether  pregnancy  had  pre- 
ceded or  not.  But  there  are  enlargements  of  the  corpus 
luteum  which  occur  without  pregnancy,  and  lead  to 
the  formation  of  good-sized  tumors  which  the  older 
authors  used  to  call  "gyroma,''  on  account  of  the  con- 
volutions of  their  surface.  Through  the  kindness  of 
Dr.  Ludvig  Hektoen,  I  have  recently  received  such  a 
specimen,  which  contains  a  tumor  larger  than  a  hen's 
egg,  wdth  convolutions  of  the  surface.  Tbis  t\imor  is 
surrounded  bv  a  laver  of  normal  ovarian  tissue  about 
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4  ram.  thick.  Sections  of  the  tumor  showed  nothing  but 
thick  layers  of  lutein  cells,  some  connective  tissue  and 
unchanged  blood  inside  and  outside  the  numerous  capil- 
laries present  in  the  tumor.  The  case  was  therefore 
nothing  but  a  hyperplasia  of  the  corpus  luteum. 

The  convolutions  of  the  surface  of  the  stones  re- 
semble exactly  inside,  as  well  as  outside,  those  of  the 
corpus  luteum.  Cysts  of  the  corpus  luteum  show  ma- 
croscopically  (Eokitansk}'),  as  well  as  microscopically 
(E.  PVapnkel,  Arch.  f.  Gyn.,  Vol.  48),  the  tortuous  out- 
line of  the  inner  wall  of  their  cavities.  But  outside, 
these  cysts  have  a  smooth  wall,  especially  where  they 
approach  the  surface;  at  any  rate,  they  are  less  tuber- 
culated  than  the  stones  are,  even  at  the  points  where 
they  reach  tne  surface.  This  1  consider  a  further  point 
in  favor  of  the  opinion  that  the  stones  may  take  their 
origin  in  corpora  lutea  without  preceding  cystic  degen- 
eration. 

The  scanty  contents  of  the  cavities  in  my  cases  show 
nothing  of  importance.  It  might  be  important  to  find 
out  whicli  is  the  layer  of  tlie  corpus  luteum  which  un- 
dergoes the  impregnation  with  lime-salts.  But  direct 
microscopic  examination  of  decalcified  pieces  enabled 
neither  Williams  nor  myself  to  arrive  at  the  desirable 
ceilainty,  as  decalcified  parts  revealed  no  clear  cellular 
structure.  The  examination  of  the  tissue  surrounding 
the  stone  revealed  normal  ovarian  tissue.  If  some 
corpus  luteum  structure  had  been  found,  the  layer  which 
had  undergone  infiltration  with  lime-salts  might  then 
be  found  by  a  sort  of  subtraction.  The  fact,  however, 
that  the  outlines  of  these  shells  resemble  so  closely  those 
cf  the  stratum  of  lutein  cells,  points  strongly  towards 
this  stratum  in  its  original  or  degenerated  (especially 
hyaline)  form  as  the  seat  of  the  calcification.  It  must 
be  remembered  here  that  after  the  disappearance  of  the 
lutein  cells,  the  hyaline  tissue  of  the  corpus  candicans 
keeps  up  the  configuration  of  tlie  lutein  layer  outside 
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as  well  as  inside.  As  far  as  I  know,  no  corpus  fibrosum 
has  ever  been  described  containing  a  cavity  at  all  ap- 
pioaching  the  size  of  those  described  here,  while  corpora 
lutea  of  this  size,  with  a  wall  consisting  of  lutein  cells, 
and  a  core  made  up  of  newly  formed  connective  tissues, 
fibrin,  and  rests  of  blood,  are  observed  frequently.  For 
instance,  the  ovary  of  Case  1  contains  such  a  corpas 
luteum  the  size  of  a  cherry.  Going  from  outside  to- 
wards its  center,  we  find  in  it  a  well-developed  layer 
of  lutein  cells,  then,  first  firm,  then  loose  connective 
tissue,  and  in  the  center  a  fibrinous  thready  mass  with 
some  Avell-jjreserved  red  blood-corpuscles,  as  in  the 
cavity  of  Case  1.  Macroscopically,  this  fibrinous  mass 
looks  like  a  light  jelly.  Infiltration  of  the  lutein  cells  with 
lime-salts  would  produce  a  condition  very  similar  to 
that  of  the  stone  in  the  same  case.  Let  us  suppose  that 
this  jelly-like  mass  becomes  a  little  more  liquid,  and  we 
come  to  a  point  where  it  becomes  impossible  to  say 
whether  we  have  to  deal  with  a  soft  corpus  luteum,  or 
with  a  corpus  luteum  cyst. 

After  all  this  we  arrive  at  the  conclusion  that  un- 
doubtedly these  shells  can  take  their  origin  in  simple 
corpora  lutea,  but  that  we  can  not  entirely  repudiate 
their  origin  in  corpus  luteum  cysts.  What  has  been 
said  liere  concerning  cysts  of  the  corpus  luteum  holds 
good  also  with  regard  to  abscesses  of  the  corpus  luteum, 
oi  suppurated  corpus  luteum  cysts.  The  combinations 
of  successive  degenerative  conditions  may  vary.  It  is 
possible  to  give  a  diagram  of  their  development  in  the 
following  way : 

Ruptured  FoUicle. 
I 
corpus  luteum. 


I  I 

normal  metamorphoses.  pathologic  metamorphoses. 

I  ,      '      .                    ^       ^                           ' 
1 1.  formation    2.  formation  of    3.  calcification. 

I                                  I  of  cysts.             abscesses.                       I 

Corp.  luteum    corp.  luteum  cyst  type  1    abscess  with  wall    stone  (Will- 

verum.          spurium.  L.Fraenkel.     consisting  of         iams'  case.( 

i                        i  1                 lutein  cells.                   I 


corpus  candicans  or  cyst  type  2    abscess  with  con-    stone   (Siav- 

fibrosum.  L.  Fraonkel    volutions  of  sur-     jansky'sSut- 

f ace  an  !  loss  of         ton's  and 
lutein  cells,    author's  cases). 
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As  we  have  to  deal  here  witli  shells  in  some  connec- 
tion with  the  ovum,  the  question  of  an  atavistic  forma- 
tion might  be  raised,  only,  however,  to  be  dropped  at 
once,  as  the  formation  of  the  egg-shell  is  not  a  function 
oi  the  ovary,  even  in  birds.  Lastly,  there  is  absolutely 
no  reason  to  believe  in  the  origin  of  these  stones  in  tu- 
mors— for  instance — dermoids. 

Februarv  14.  ISnS. 


CALCAHEOTJS    DEGEXERATION     OF     CORPUS 
LlTTEU]ir  CYST. 

MAXMILIAX   HERZOG. 

The  ovary  was  removed  by  Dr.  F.  Henrotin  and  con- 
sists of  a  fibrous  mass,  at  one  end  of  which  is  a  calcareous 
globular  body,  the  size  of  a  large  walnut.  This  calcar- 
eous mass  is  hollow,  its  hard  wall  being  a  few  or  several 
mm.  thick.  A  microscopic  study  shows  tliat  the  fibrous 
mass  in  some  places  contains  tissue  which  still  somewhat 
resembles  ovarian  stroma :  well  preserved  follicles  can 
not  be  found. 

The  calcareous  mass  externally  is  very  uneven,  it 
may  in  general  be  likened  to  a  mulberry,  though  on 
closer  inspection  one  sees  that  the  depressions  and  pro- 
trusions more  resemble  the  convolutions  of  a  small 
brain  than  the  surface  configuration  of  a  mulberry. 

Pieces  of  the  calcareous  wall  partly  decalcified  and 
sectioned  show  that  the  stroma  or  matri.x  consists 
of  old  fibrous  tissue,  mostly  without  any  nuclei  at  all : 
only  in  a  few  spots  could  a  scanty  number  of  nuclei  be 
found.  The  whole  matrix  is  infiltrated  with  lime-salts ; 
this  infiltration  is  especially  dense  in  the  median  zone 
of  the  wall. 

From  the  character  of  the  calcareous  mass,  its  hollow 
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center,  its  convoluted  Tvall,  it  appears  that  it  is  to  be 
looked  upon  as  a  corpus  liiteum  cyst  which  has  under- 
gone calcareous  degeneration. 
Marr-h,    14,   1898. 


OA^    THE  PATHOLOGV  OF   STUMP-EXUDATES 
AFTER   SALP1^TGECT0MY. 

E:\riL  RiEs. 

The  usually  smooth  and  rapid  recovery  of  long  series 
oi  patients  after  removal  of  the  uterine  appendages  for 
intiammatory  disease  has  often  filled  the  laparotomists 
with  proud  satisfaction  and  the  pleasant  anticipations 
of  having  achieved  permanent  cures.  Such  anticipa- 
tions liave  frequently  been  doomed  to  meet  with  disap- 
pointment. Schauta,  for  instance,  reports  (Verli.  d. 
Deutsch.  Gyn.  Ges.,  1895),  that  an  investigation  of  the 
remote  results  of  his  operations  proved  that  no  more 
tlum  TiG  ]ier  cent,  of  his  cases  were  really  cured,  while  the 
rest  had  more  less  troulilesome  symptoms.  Chrobak 
(Wien  Idin  Wochenschr.,  1893  and  1894)  reports  67  per 
cent,  of  cures,  while  the  rest  of  his  cases  were  not  much 
benefited  by  the  operation.  The  causes  of  these  unsatis- 
factory results  are  manifold.  One  of  the  most  important 
causes — the  stump-exu dates — will  find  a  new  explana- 
tion in  the  observations  which  I  shall  lay  before  you. 

Stump-exudates  were  found  by  Schauta  (1.  c.)  in  38 
cases  out  of  the  1 72  salpingo-oophorectomies.  They  have 
been  fonnd  even  more  frequently  by  other  observers 
and  in  my  own  experience  I  have  repeatedly  found  them 
id  he  at  the  bottom  of  iroublesome  symptoms  months 
after  the  operation.  They  occur  bilaterally  or  unilater- 
ally after  bilateral  or  unilateral  salpingectomy.  They  are 
observed  immediately  after  the  operation  or  they  may 
originate  a  shorter  or  longer  time  after  the  operation. 
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They  produce  pain  sometimes  so  severe  that  the  patient 
is  unable  to  attend  to  her  work;  in  some  cases  the  pain 
is  even  worse  than  it  was  before  the  operation.  The 
exudates  are  found  around  the  stumps  of  the  removed 
tubes  and  vary  in  size  from  a  barely  palpable  thickening 
of  the  uterine  horn  to  the  size  of  a  hen's  egg  or  larger. 

As  an  explanation  of  the  formation  of  these  tumors 
Schauta  (1.  c. )  offered  the  following  two  possibilities: 

].  The  inflammatory  process  creeps  on  through  the 
uterine  wall  into  the  surrounding  parametric  and  peri- 
metric tissue;  and 

'2.  Germs  were  present  in  the  broad  ligament  at  the 
time  of  the  operation  (though  no  actual  observations 
co.uld  be  offered  as  evidence  of  this),  the  connective 
tissue  of  the  broad  ligament  was  laid  bare  by  the  oper- 
ation, and  in  this  way  the  gorms  could  invade  the  peri- 
toneum. 

Though  these  explanations  did  not  meet  with  any  op- 
position, it  can  not  be  overlooki'd  that  we  have  no  ob- 
servations bearing  out  the  correctness  of  these  hypoth- 
eses. Besides.  1  can  not  help  feeling  that  they  are  very 
artificial. 

1  had  tiie  good  fortune  of  getting  for  microscopic 
examination  three  uteri  which  were  removed  months  or 
years  after  one  or  l)oth  tiiltes  had  been  removed.  The 
examination  of  the  tubal  slunii)s  in  these  cases,  which 
was  begun  witli  a  different  object  in  view,  gave  results 
whith.  un('\])e('t('il  as  tlicy  were,  cast  a  strong  lighl  on 
tliC  patliogenesis  of  the  stump-exudates. 

The  cases  are  the  following: 

Cask  1. — ^Irs.  J.,  twenty- four  years  old.  Seven 
months  previously  a  left  pus-tube  and  ovary  had  been 
removed.  A  sinus  renuiined  which  would  not  close. 
I'esides,  jiatienl  lias  an  ovarian  al)scess  the  size  of  a 
fist  and  hydrosalpinx  on  the  right  side.  Uterus  adher- 
ent ail  over,  forming  part  of  the  wall  of  the  sinus.  I 
o|)erated  Septemlx-r  '^8,  18i)(i.      Laparotomy.      iu'iiio\al 
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oi  ovarian  abscess,  hydrosalpinx,  uterus,  excision  of 
sinus  which  leads  toward  the  right  crista  ilei  and  ter- 
minates in  an  abscess  which  contains  five  silk  ligatures. 
Eecovery. 

The  stump  of  the  tube  which  had  been  removed  seven 
months  previously  is  excised  and  examined  in  a  series 
of  sections  embracing  the  entire  stump  up  to  the  inter- 
stitial portion  of  the  tube.  The  cavity  is  open  through- 
out. The  epithelium  is  the  usual  low  columnar  epithe- 
lium of  this  portion  of  the  tube  and  stops  at  the  sur- 
face of  the  stump  without  investing  the  cut  surface  of 
the  stump.    Xo  threads  to  be  found  in  the  stump. 

Case  2. — Miss  W.,  twenty-five  years  old.  Several 
3ears  ago  removal  of  both  tubes  and  right  ovary.  N"ow 
chronic  pelviperitonitis  and  adherent  retroflexion.  Op- 
eration by  Dr.  W.  H.  Rumpf,  on  December  8.  1896. 
A'aginal  hysterectomy. 

Both  tubal  stumps  are  examined  in  series.  They  are 
perfectly  permeable,  though  the  cavity  is  very  narrow. 
Epithelium  well  preser\"ed  up  to  the  abdominal  open- 
ing of  the  stump.  Besides,  the  left  tube  contains  some 
epithelial  ducts  outside  the  circular  muscular  layer  of 
the  tube,  one  of  which  enters  the  circular  muscular 
layer  itself  but  does  not  show  any  communication  with 
the  tubal  cavity  (remnant  of  the  ^Yolffian  body).  No 
threads  to  be  found  in  the  stump. 

C'ASE  3. — Mrs.  H.  Several  years  ago  removal  of 
Itoth  tubes  and  ovaries.  Since  then  development  of 
fibroids  in  the  uterus;  189T,  vaginal  hysterectomy  (Dr. 
J'\  Henrotin).  Both  tuljal  stumps  are  cut  in  series  of 
sections  and  contain  an  open  cavity  clear  up  to  the 
abdominal  opening  of  tiie  stump,  the  epitheliimi  being 
well  preserved.     Xo  threads  to  be  found  in  the  stuin])s. 

The  observation  that  the  stumps  of  the  tubes  did  not 
become  occluded  was  somewhat  of  a  surprise  to  uie. 
1  had  expected  to  find  the  stumps  impermeal)le,  nnd  I 
lii'.d  never  met    in  lih'i'nlurc  with  anv  statcuienl   to  the 


306  EMIL  RIES. 


contrary.  The  literature  on  this  subject,  however,  is 
not  at  all  extensive.  The  only  statement  I  could  find 
concerning  the  condition  of  the  tubal  stumps  after 
salpingectomy  is  made  by  Gottschallc  in  a  jiaper  on 
castration  atrophy  of  the  uterus  {Arch  f.  Gijn.,  Vol. 
i>3,  189T).  Gottschalk  reports  that  in  a  case  in  which 
the  tubes  had  been  removed  on  account  of  bilateral 
pyosalpinx  in  March,  1893,  he  had  to  extirpate  the 
uterus  in  April,  1896,  on  account  of  exhausting  watery 
discharge.  In  his  description  of  the  specimen  we  are 
interested  in  the  following  statement :  "The  tubal  cav- 
ity shows  mere  agglutination  and  loss  of  epithelium  just 
at  the  ])()iiit  of  ligation.  From  this  point  to  the  uterus 
the  tubal  cavity  has  remained  open.  The  uterine  orifice 
of  the  tube  was  also  open."  Gottschalk  does  not  state 
when'  the  point  of  ligation  was  and  what  was  the  con- 
dition of  the  tubal  cavitv  external  to  the  point  of  liga- 
tion. It  would  bo  interesting  to  learn  something  al)out 
this  ])()int  as  w(,'ll  as  about  the  method  after  which  the 
salpingectomy  was  performed. 

At  all  events,  Gottschalk's  communication  proves  that 
my  observations  must  not  be  generalized  without  further 
investigations.  The  cases  seem  to  differ.  In  some  the 
tubal  cavity  becomes  occluded :  in  others  it  does  not. 
Presumably  the  technique  of  the  operation  has  some- 
thing to  do  with  this  difference,  though  at  present  we 
are  not  in  a  condition  to  say  how  much.  If  the  uterine 
end  of  a  tube  is  broken  off  in  the  course  of  ihv  removal 
of  a  tube,  as  happens  frequently  in  cases  where  the  tubal 
tissue  is  chronically  inflamed  and  infiltrated,  it  is  often 
unnecessary  to  put  any  ligatures  on  the  stumj).  In  these 
cases  there  is  a  greater  ])rohability  of  the  tubal  cavity 
remaining  o])cn.  I  could  not  find  out  whether  this  oc- 
currence bad  taken  phuc  in  the  three  cases  which  I  have 
reported  nhove.  Cauterizing  the  stump  will  hardly 
suffice  to  bring  al)oul  complete  occhision.  If  the  tubal 
slump  is  ligated  with  silk  the  thread  remaining  on  the 
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slump  for  a  long  time  may,  by  pressure  atrophy,  bring- 
about  complete  occlusion,  v/hile  catgut  perhaps  will  be 
absorbed  before  pressure  atrophy  of  the  mucous  mem- 
brane has  been  effected.  Stitching  the  peritoneum  over 
the  tubal  stump,  or  better  even,  excising  a  wedge  of 
uterine  tissue  with  the  tube  and  closing  the  uterus  with 
sutures  through  its  muscular  coat  will  most  likely  be 
the  most  efficient  method  of  occluding  the  tube. 

J\Iy  observation  that  tlie  tubal  cavity  may  remain 
patulous  after  salpingectomy  appears  to  give  a  simpler 
and  more  rational  explanation  of  the  origin  of  stump- 
exudates  than  any  other  theory  hitherto  offered.  It 
is  clear  that  the  tubal  lumen  remaining  open,  infection 
ascending  from  the  uterus,  finds  ready  access  to  the 
peritoneum,  through  the  open  tubal  stump,  just  as  prim- 
arily the  infection  spreads  from  the  uterus,  along  the 
tubal  mucosa  into  the  peritoneum.  This  latter  process 
causes  perisalpingitis,  perioophoritis,  perimetritis,  the 
conditions  so  frequently  associated  with  tubal  inflamma- 
tion and  a  perisalpingitis  forming  around  a  tubal  stump 
is  exactly  the  condition  which  is  clinically  termed  a 
stump-exudate.  These  observations  exj^lain  also  the  dif- 
ference between  two  classes  of  cases,  one  class  being- 
characterized  by  the  occurrence  of  the  stump-exudate 
during  the  convalescence  from  the  operation,  in  the  other 
class  the  stump-exudate  occurring  months  after  the  oper- 
ation. In  the  first  class  the  infection  has  spread  through 
the  open  tul)e  from  file  uterus  wliich  contained  infectious 
material  at  the  time  of  the  operation  and  could  not  be 
made  completely  aseptic.  In  the  second  class  of  cases 
the  uterus  has  been  healthy  or  was  made  aseptic  at  the 
time  of  the  operation,  but  the  uterus  is  infected  and  the 
infection  s))reads  through  the  open  tubal  stump  after  the 
patient  lias  left  the  liospital. 

If,  after  removal  of  the  tube  its  stump  can  remain 
open  it  is  not  only  possible  that  an  infection  spreads 
through  it,  but  an  ovum  may  pass  through  the  patulous 
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slump  and  pregnane}'  takes  place.  And,  in  fact,  the 
modern  literature  contains  a  number  of  cases  which 
are  almost  experimental  evidence  of  the  possibility  of 
the  tubal  stump  remaining  after  salpingectom3^  Such 
cases  are  published  in  the  Transactions  of  Ameiiean 
Gynaecological  Society  for  1896,  and  in  the  Americati 
Journal  of  Ohstetrlics,  1897. 

Case  1.— Gordon  (Tr.  Am.  Gyn.  Soc,  1896,  p.  104). 
In  March,  1894,  as  the  author  thinks,  complete  removal 
of  both  tubes  and  ovaries  on  account  of  menorrhagia 
and  dysmenorrhea.  Both  ovaries  were  large  and  flabby; 
DC  other  pathological  conditions  recorded.  Menstrua- 
tion continues  June,  1895,  \ast  menstruation.  March, 
1896,  patient  delivered  of  a  healthy  child.  Xothing  is 
said  with  regard  to  the  technique  of  forming  a  stump. 
except  that  the  tiibe  was  ligated. 

Case  2.  Sutton  {ibid,  p.  109).  October,  1893,  re- 
moval of  a  multilocular  ovarian  tumor  from  right  side, 
pedicle  severed  with  thermocautery,  ligature  passed 
close  to  the  uterine  horn.  Removal  of  a  cyst  from  left 
side,  pedicle  severed  with  scissors,  ligature  same  as  on 
right  side.  The  material  used  for  ligature  is  not  men- 
tioned. June,  1894,  patient  confined  of  a  boy  weighing 
lOH  pounds.  February,  1896,  patient  confined  of  a 
boy  of  8  pounds.  N^othing  special  is  said  concerning 
the  tube,  but,  concluding  from  the  usual  condition  of 
the  pedicle  of  ovarian  tumors,  we  must  assume  that  the 
tube  participated  in  the  formation  of  the  pedicle  and 
was  also  removed. 

Case  3  is  described  by  111  {Am.  Joiirn.  Ohstet.,  April, 
189r,  p.  532).  December,  1894,  removal  of  bilateral 
ovarian  tumors.  A  small  piece  of  ovarian  tissue  was 
left  in  the  right  stump.  Twice  afterward  normal  nu^n- 
siruation.  then  pregnancy  and  normal  confinement.  The 
author  adds:  "It  must  be  ajiparent  that  the  tube  may 
slip    fnuu    the   constricting   ligature    and    thus    remain 
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patulous."  He  gives  no  detailed  description  of  the 
technique  observed. 

It  is  worth  mentioning  that  in  the  three  cases  quoted 
here  the  indication  for  the  o]3eration  was  not  given  by 
inflammatory  disease  of  the  tubes  but  by  benignant  tu- 
mors, therefore  no  formation  of  stump-e^udate  and  the 
occurrence  of  pregnancy.  If  the  tubes  are  removed  on 
account  of  inflammatory  disease  the  formation  of  stump- 
exudates  will  usually  prevent  pregnancy.  That  explains 
why  pregnancy  has  never  been  described  after  removal 
of  both  tubes  for  inflammatory  disease  though  of  late 
It  has  become  quite  a  routine  practice  to  leave  the  ovaries 
if  at  all  feasible. 

A  case  which  has  some  l)earing  upon  the  questions 
discussed  here  is  published  in  a  recent  number  of  the 
C entralhlatt  fuer  GynaeJcoIogie,  1897,  No.  -iO.  Fritsch 
reports  here  that  in  a  case  of  laparotomy  for  fibroid  he 
enucleated  the  fibroid  and  then  in  order  to  make  the 
patient  sterile  he  put  a  silk  ligature  around  the  middle 
part  of  each  tube  without  severing  the  tubes.  Three 
years  later  the  woman  became  pregnant  and  was  con- 
fined normally.  In  this  case  Fritsch  assumes  that  the 
th.read  cut  through  and  a  new  communication  between 
the  abdominal  and  the  uterine  end  became  established 
at  the  point  of  the  ligature.  After  the  observations 
given  above  it  must  be  regarded  as  possible  that  the 
thread  cut  through  and  a  new  orifice  of  the  tube  became 
established  at  the  point  of  ligation,  aud  that  the  ovule 
entered  the  tube  at  this  point,  not  passing  through  the 
fimbriated  end  at  all.  After  his  experience  with  this 
case  Fritsch  has  come  to  the  conclusion  that  in  order  to 
make  the  patient  sterile  it  is  necessary  to  excise  about 
one  centimeter  of  the  tube  at  a  distance  of  about  two 
centimeters  from  the  uterine  horn  and  to  ligate  the 
ends  of  the  tube  with  catgut.  I  am  afraid  that  this  is 
uo  safer  tlian  his  first  method.  My  observations  on  the 
condition  of  the  tubal  stumps  after  salpiugertomv  tend 
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to  prove  that  cutting  and  ligating  the  tubes  does  not 
necessarily  bring  about  occlusion  of  the  tubes. 

This  subject  is  apt  to  prove  of  some  additional  im- 
portance since  Kehrer  of  Heidelberg  proposed  (Central- 
hlatt  fur  Gynaekologic,  1897,  No.  31)  to  make  women 
sterile  b}^  cutting  and  ligating  the  tubes  in  cases  where 
a  future  pregnancy  is  undesirable  for  some  reason.  As 
tlie  new  operation  for  vaginal  celiotomy  permits  of  very 
easy  access  to  the  tubes  without  making  an  abdominal 
incision  this  method  of  producing  sterility  may  come 
into  widespread  use.  I  think  it  necessary  to  emphasize 
with  special  reference  to  my  observations  on  the  tubal 
stumps  after  salpingectomy  that  it  is  necessar}^  to  oc- 
clude the  tubes  by  sewing  the  peritoneum  over  the 
stumps,  or,  better  still,  bringing  muscular  and  peri- 
toneal coats  together.  The  suggestion  of  Beuttner,  of 
Geneva  (Centralhlatt  fur  Gynael-ologie^  189T.  Xo.  40), 
is  correct  in  this  point,  though  I  agree  with  him  neither 
in  his  opinion  that  it  is  better  to  make  an  occlusion  at 
the  abdominal  end  of  the  tube  instead  of  selecting  the 
uterine  end  nor  in  his  statement  tliat  tlie  vaginal  celi- 
otomy does  not  give  ready  access  to  the  abdominal  end  of 
the  tube. 

It  is  evident  tliat  the  observations  presented  lu^re 
have  a  very  pronounced  bearing  upon  the  much-vexed 
question  whether  or  not  the  uterus  ought  to  be  removed 
i]i  every  case  in  which  the  appendages  have  to  be  re- 
moved for  inflammatory  disease. 

In  conclusion,  I  have  to  express  my  thanks  to  my 
assistant  at  the  Post-Graduate  School,  Dr.  Gay  K.  Dur- 
bin,  for  aid  given  in  the  examination  of  these  specimens. 

November  8,  1897. 
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MALIGXAXT  PLACEXTOMA. 

JOnX    MARSHALL   BEFFEL. 

The  specimens  that  I  have  for  demonstration  to-night 
are  of  more  than  passing  interest,  first  because  of  the 
rarity:  second,  because  of  the  difficulty  of  diagnosing 
and  naming  tlie  same.  I  believe  this  is  the  first  original 
diagnosis  and  demonstration  in  Chicago  of  a  specimen 
called  by  various  names,  as  Deciduoma  Malignum,  31a- 
lignant  Syncytioma.  or  Malignant  Placentoma,  and,  un- 
less 1  am  mistaken,  it  is  the  second  in  the  United  States ; 
the  first  in  this  country  having  been  made  by  Williams 
of  Johns  Hopkins  University  in  the  fall  of  1894. 

It  is  not  my  purpose  at  this  time  to  present  an  ex- 
haustive paper  on  the  subject  of  placentoma.  All  I 
Avish  to  do  is  to  demonstrate  the  specimens,  and  thus  put 
the  case  on  record.  A  more  extended  paper  will  be 
presented  later. 

The  history  of  the  case  is  as  follows : 

Xovember   10,   ]897,   Mrs.   TiUy  W ,  a   Swedish 

woman  30  years  of  age,  was  admitted  to  the  service  of 
Dr.  E.  C.  Dudley  at  St.  I;uke's  Hospital.  The  follow- 
ing is  the  history  of  the  case  as  shown  by  the  hospital 
records. 

Complaint. —  (1)  Pain  over  the  right  inguinal  re- 
gion. (2)  Pain  across  lumbar  region.  (3)  Headache. 
(4)  Constipation. 

Fa  mill/  History. — Xogati  ve. 

Personal  History. — Patient  was  married  at  the  age 
of  32;  she  has  had  three  children,  the  first  child  was 
delivered  by  forceps,  ths  youngest  child  is  three  years 
old.  In  March,  1896,  the  patient  had  an  abortion;  at 
this  time  the  uterus  was  curetted,  and  immediately  fol- 
lowing the  curettcment  the  patient  had  chills  and 
fever,  also  hemorrliage  from  the  uterus.     This  condi- 
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lion  lasted  for  two  months  when  she  began  to  improve, 
e:scept  that  her  menstrual  periods  occurred  every  two 
weeks  and  she  remained  in  a  generally  debilitated  con- 
dition. 

Present  Illness. — Two  day?  ago  (Xovember  8)  pa- 
tient had  a  chill  and  sudden  pain  in  the  right  side  which 
made  her  so  faint  and  dizzy  that  she  fell  down  but  was 
not  unconscious,  she  was  nauseated  and  became  tym- 
pantic.     She  had  not  menstruated  regularly  since  July. 

Dr.  Dudley  found  a  slight  thickening  of  the  right 
anterior  uterine  wall  in  the  region  of  the  right  horn, 
but  did  not  think  the  c>ise  one  for  operation.  The  diag- 
nosis was  pelvic  cellulitis.  After  three  weeks'  residence 
st  the  hospital  the  patient  was  discharged. 

February  9,  1898,  the  patient  came  to  Dr.  T.  J.  Wat- 
kms,  who  placed  her  in  Provident  Hospital.  At  this 
time  a  large  tumor  was  diagnosed  in  the  uterus  and  one 
in  the  region  of  the  right  lobe  of  the  liver.  February 
I'^th,  Dr.  W.  E.  Schroeder  performed  an  exploratory 
operation,  finding  a  tumor  the  size  of  a  large  orange 
developing  from  the  lower  wall  of  the  gall-bladder.  A 
tumor  of  about  the  same  size  was  found  in  the  region 
oi  the  right  liorn  of  the  uterus.  A  diagnosis  of  sarcoma 
of  uterus  with  metastases  was  made,  and  the  case  con^ 
sidered  inoperable.  A  small  piece  of  the  tumor  of  the 
gall-bladder  was  removed  for  purposes  of  diagnosis, 
marked  hemorrhage  followed,  and  in  spite  of  all  at- 
teni])ts  to  check  the  hemorrhage  Ijy  packing,  by  Paqnelin 
cMitery,  etc.,  it  continued,  and  the  patient  died  within 
twenty-four  hours. 

The  autopsy  was  performed  by  Dr.  Frank  X.  Walls, 
(kmonstrator  of  pathology  at  Xorthwestern  University 
Medical  School.  I)y  whose  kind  permission  I  was  per- 
mitted, upon  his  dei)arture  last  March  for  Vienna,  to 
make  a  studv  of  thi'  sjiecimens,  and  to  demonstrate  the 
same  wben  1  made  my  diagnosis.  Dr.  Walls  found  the 
two  tinnors  al>ove  nu-ntioned.  besides  one  small  tumor  in 
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the  lower  wall  of  the  liver,  acd  several  small  tumors  in 
tlie  superior  lobe  of  the  left  lung.  The  kidneys  ap- 
peared normal,  microscopic  sections  did  not  reveal  tu- 
mor tissue.  The  inguinal  glands  were  normal.  The 
mesenteric  veins  a])peared  thrombotic.  Pieces 
were  removed,  but  upon  sectioning  we  found  them  free 
of  tumor  tissue. 

The  uterus  and  appendages  were  removed,  as  was  also 
the  right  lobe  of  the  liver,  together  with  the  tumor  in 
the  wall  of  tlie  gall-bladder. 

Gross  Appearance. 

The  ulerus  is  considerably  enlarged;  the  left  half  al- 
most normal,  the  right,  both  anterior  and  posterior,  is 
markedly  involved;  its  surface  is  nodulated,  the  right 
tube  is  almost  hid  from  view  by  the  extension  of  the 
tumor  between  the  folds  of  the  broad  ligament.  On 
cut  section  through  the  posterior  wall  we  observe  tliat 
the  left  uterine  wall  is  of  about  normal  thickness,  the 
right  wall  is  considerably  thickened.  The  uterine  mu- 
cosa is,  as  far  as  appearance  is  concerned,  normal,  ex- 
cept for  an  area  aliout  one  centimenter  in  diameter  ly- 
ing near  the  riffht  anterior  portion  of  the  fundus.  Here 
the  mucous  membrane  is  broken  and  a  mass  projects 
slightly  into  the  uterine  cavity.  If  we  continue  the 
incision  through  the  anterior  wall  we  get  a  section  of 
the  tumor  which  appears  red  and  spongy;  it  is  not 
tough  and  fibrous,  but  rather  friable. 

The  ovaries,  so  far  as  the  tumor  is  concerned,  appear 
normal,  and  microscopic  examination  of  the  right  ovary 
shows  absence  of  tumor  tissue.  Tlie  left  ovary  is 
cystic.  There  arc  tliree  small  cysts  developing  from  its 
surface.     '^Fliey  are  probably  oophorotic  cysts. 

Thr  (jail -bladder. — Here  we  find  a  tumor  about  the 
size  of  a  hirge  orange  d('veh)])ing  in  llic  lowei-  wall  of 
the  gall-bladder.  Wlieii  sectioned  it  |)i-c^cn1>  the  -auie 
appearance  as  tlie  uteinis.  exce|»t  that  tins  tumor  is 
more   fi'inble.   ci-uuiblim;-   \vheiie\ci'   liaiidled. 
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The  liver. — Xear  the  border  on  the  under  side,  close 
to  the  transverse  iissure,  is  a  tumor  about  three  centi- 
meters in  diameter;  it  shows  the  same  structure  as  the 
other  tumors. 

Tlie  lungs. — Several  small  tumors  were  found  in  the 
superior  lobe  of  the  left  lung. 

Hisloloyical  Structure. 

1  will  first  describe  the  tumor  in  the  gall-bladder, 
as  this  is  least  modified  by  the  host. 

First. — AVe  observe  the  great  amount  of  blood  in  the 
tumor ;  it  looks  in  places  like  a  hemorrhagic  mass  which 
lias  undergone  partial  coagulation  and  is  crossed  in  all 
directions  by  fibrinous  bands.  In  other  jdaces  it  lies 
in  intimate  relation  with  the  characteristic  cells  of  the 
lumor. 

Second. — \A'e  note  tlie  presence  in  the  blood-spaces 
of  peculiar  "long,  narrow,  wormlike  bands  of  proto- 
plasm," which  contain  many  nuclei.  The  protoplasm  of 
these  masses  is  undivided,  there  being  absolutely  no 
trace  of  cell  division.  These  syncytial  masses  present 
fantastic  shapes.  The  i)rotoplasm  has  a  marked  affinity 
for  eosin,  which  is  manifest  if  we  compare  its  staining 
(jualities  \\\\\\  the  red  blood-corpuscles  which  have  quite 
an  affinity  for  eosin,  the  ])rotoplasm  being  stained  much 
deeper.  The  nuclei  are  quite  large  and  irregular.  They 
have  a  large  amount  of  chromatin,  and  take  up  the 
hematoxylin  stain  very  deeply.  There  is  another  char- 
acteristic of  the  protoplasm,  namely,  to  be  vacuolated. 
These  vacuoles  are  often  quite  large  and  are  found  filled 
with  blood.  This  may  ix'  due  to  the  intimate  relation 
whicli  the  syncytium  licars  to  the  blood-spaces;  one  side 
of  the  syncytium  is  always  in  contact  with  the  blood. 

Third. — We  also  note  the  presence  of  another  set 
01  cells,  grouped  irregularly  and  lying  next  to  the  syn- 
cytial masses.  These  cells  have  large  round  or  oval 
nuclei  which  take  the  hematoxylin  slain  less  readily 
than  the  nuclei  of  the  syncytium.     Tlic  muleus  is  large 
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ID  proportion  to  the  amount  of  protoplasm.  The  proto- 
plasm of  these  cells  does  not  stain  as  readily  with  eosin 
as  that  of  the  syncytial  masses.  I  believe  these  are 
epithelial  cells.  iSTowhere  is  there  a  connective-tissue 
stroma. 

A  section  of  the  tumor  in  the  lung  shows  a  large  vein 
which  contains  an  embolus  composed  of  typical  syncytial 
masses  embedded  in  a  mass  of  fibrin,  and  lying  loose  in 
the  lumen  of  the  vessel.  This  shows  beautifully  how 
metastases  occurred  in  this  tumor. 

A  section  of  the  uterus  at  the  point  where  the  tumor 
invaded  the  uterine  cavity  does  not  give  us  the  typical 
picture  described  above;  we  do,  however,  find  the  syn- 
cytium in  the  venous  spaces  in  the  muscularis;  but  no- 
\\'here  do  we  find  these  cells  in  the  muscularis — they  are 
£ilways  in  blood-spaces. 

The  large  cells  which  we  find  in  the  muscularis,  and 
v.hich  take  up  the  eosin  stain  deeply,  are,  I  believe, 
degenerate  decidual  or  connective-tissue  cells,  and  are 
not  to  be  confounded  with  the  syncytium — while  these 
cells  are  quite  numerous,  they  hardh'  form  an  important 
part  of  the  tumor. 

Histogenesis. 

1.  There  can  be  but  little  doubt  that  the  tumor  we  are 
demonstrating  originated  in  the  placenta. 

2.  The  blood-spaces  may  be  a  rej^roduction  of  the  in- 
tervillous blood-spaces  of  the  placenta. 

3.  The  syncytium  has  its  origin  in  the  placental 
syncytial  masses.  We,  of  course,  can  not  at  this  time 
go  into  a  discussion  of  the  histogenesis  of  the  syn- 
cytium; most  of  the  authorities  agree,  however,  tliat 
they  arise  from  the  ectoblastic  layer  of  the  placenta — 
although  this  has  not  yet  been  proved. 

4.  The  large  epithelial  cells,  I  believe,  have  their  ori- 
gin in  the  ectoblastic  cells  of  the  villi  of  the  placenta. 

Diafjnosis  of  Sperinien. 
We  will  nott'  the  followino-  facts: 
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First. — The  development  in  the  uterus  of  a  tumor 
following  an  abortion  is  a  suspicious  circumstance. 

Second. — The  history  of  the  rapid  development  of 
metastatic  tumors  in  a  little  over  three  months  shows 
the  marked  malignancy  of  the  tumor. 

Third. — The  histological  structure  of  syncytium,  ec- 
toblastic  cells,  and  blood-spaces,  constituting  the  mi- 
croscopic symptoms  of  the  tumor,  when  combined  with 
the  above  history,  leads  us  to  a  diagnosis  of  malignant 
placentoma. 

Differential  Diagnosis. 

This  specimen  has  been  diagnosed  as  giant-celled  sar- 
coma. 'I'hat  there  are  giant  cells  here  there  can  be  no 
doubt :  tliere  are  not,  however,  myelo])histic  cells.  There 
were  no  lesions  present  in  the  hones.  In  myeloid  sar- 
coma we  usually  have  a  dense  stroma  made  up  of  spin- 
dle and  round  cells.  There  is  positively  no  connective- 
tissue  stroma  or  matrix  in  this  tumor.  The  myeloid 
cells  do  not,  as  a  rule,  branch  as  do  the  syncytial  masses 
here. 

It  has  also  been  diagnosed  as  angiosarcoma.  'I'lie  ])res- 
ence  of  large  quantities  of  blood  in  a  tumor  does  not 
make  it  angiomatous.  The  blood  in  this  tumor  is  not 
confined  in  blood-vessels,  but  is  held  in  by  the  syncytial 
masses,  together  with  the  ectoblastic  cells  forming  these 
blood-spaces.  Xowhere  do  we  find  these  spaces  lined 
by  endothelium.  We  do  not  have  the  cells  arranged  in 
stratified  layers  about  the  l)l()od-vessels  as  in  angio- 
sprcoma. 

I  think  it  is  not  dociduonia  maligniim,  which  is.  as  its 
name  signifies,  a  malignant  tumor,  the  main  cells  of 
v.-hich  are  the  cells  of  the  compacta  of  the  decidua  scro- 
ti na,  or  the  decidual  cells.  The  uterine  tumor  alone 
suggests  this  diagnosis.  The  cells  in  the  muscularis 
which  ajipear  as  decidual  cells  are  not  in  a  state  of 
rai)i(l  ]iroliferation,  l)nt  rather  in  a  degenerating  state. 
The  masses  of  cells  Ivins  next  the  mnscularis  or  in  the 
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venous  spaces  I  believe  to  be  the  eetoblastic  plates  de- 
scribed by  Siegenbeck  Van  Heiikelom,  in  the  Archiv. 
fur  Anatomie  und  Physiologie  for  1898,  in  an  article 
or  human  placentation. 

I  believe  the  decidua  is  not  involved  in  this  case. 
The  tnmor  has  been  called  a  carcinoma  because  it  is 
believed  that  the  syncytium  and  the  eetoblastic  cells,  or 
cells  of  Langhans  both  have  a  common  origin,  namely, 
the  epiblast  or  outermost  layer  of  the  germ-vesicle.  If 
this  is  the  correct  histogenesis  of  these  syncytial  masses, 
then  this  tumor  is  a  carcinoma  and  not  sarcoma.  The 
union  of  these  two  forms  of  cells  in  the  metastatic  tu- 
mors rather  leads  us  to  believe  they  have  common  origin. 

You  can  see  that  the  naming  of  this  tumor  depends 
not  u]3on  the  pathologist,  but  upon  the  embryologist. 
There  are  four  theories  for  the  origin  of  the  syncytium : 

1.  From  the  endothelium  of  the  blood-vessels.  2. 
From  the  uterine  gland  structure.  3.  From  the  com- 
pacta  of  the  decidua.  4.  At  present  the  most  generally 
accepted  theory  is  that  the  syncj'tium  arises  from  the 
ectoblast.  But  until  the  embryologist  has  proved  the 
origin  of  these  masses,  I  prefer  the  name  malignant 
placentoma,  or  malignant  syncytioma,  although  the  lat- 
ter term  does  not  indicate  the  presence  of  the  blood- 
spaces  or  eetoblastic  cells. 

June  14,  1S9S. 


STUDY   OF  AX    EARLY    PLACEXTA   IX  SITU 
OBTAINED   FROM   THE   LIVING. 

:>[AXrMILIAN    IIEUZOG. 

The  observations  to  be  reported  in  the  present  paper 
were  made  on  a  comparatively  young  placenta  in  situ, 
obtained  under  such   favornlilc  circumstances  as  to  ex- 
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elude  with  absolute  certainty  any  and  every  post-mor- 
tem change.  For  the  valuable  specimen  which  forms 
the  basis  of  this  investigation  I  am  greatly  indebted  to 
Prof.  James  H.  Etheridge. 

The  history  of  the  case  as  far  as  it  is  necessary  to 
refer  to  it  is  briefly  as  follows : 

On  a  young,  respectable,  unmarried  woman,  not  sus- 
pected of  pregnancy,  a  laparotomy  for  the  removal  of 
multiple  subserous  myomata  was  made  by  Dr.  James 
H.  Etheridge  at  the  Policlinic  Hospital.  When  the 
uterus  had  been  severed  by  a  circular  incision  well  down 
in  the  upper  part  of  the  cervix,  and  had  been  removed, 
part  of  a  small  bald  bladder  presented  in  the  opening 
created  by  the  amputation. 

The  specimen,  as  removed,  was  sent  at  once  from  the 
operating  room  to  the  pathological  laboratory,  with  the 
request  that  I  should  open  wliat  appeared  to  be  an  ovum, 
io  see  whether  it  really  was  one,  and  whether  it  contained 
a  normal  embryo.  The  bladder,  was,  however,  not 
opened,  but,  on  the  contrary,  left  entirely  undisturbed, 
and  the  specimen  as  removed  was  immediately  placed  in 
a  large  quantity  of  alcohol  and  formalin  to  fix  and 
iiarden  it  as  a  whole,  without  disturbing  the  relation 
of  the  parts,  or  giving  rise  to  any  change  of  pressure 
of  the  fluids  contained  in  ovum,  placenta  and  uterus. 
After  being  hardened  in  alcohol  and  formalin,  the  ovum, 
i'or  such  it  proved  to  be,  was  opened  and  the  specimen 
examined,  the  following  l)eing  (he  main  features  of 
the  inspection : 

There  is  springing  from  eacli  side  of  the  uterus  a 
subserous  myoma.  Botli  myomata  have  a  direction  up- 
ward and  outward  from  the  median  line,  forming  to- 
gether at  their  attached  bases  an  acute  angle.  The 
krger  left  myoma  measures  from  base  to  apex  about 
13  cm.;  the  smaller,  left,  one  9  cm.  The  uterus  itself, 
mostly  hidden  from  view,  seems  to  be  enlarged  two  oi* 
three  times  its  normal  non-pregnant  size.     Its  wall  ap- 
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pears  considerably  thickened.  The  ovum,  which  pro- 
trudes from  the  uterus,  has  a  largest  diameter  of  from 
T  to  8  cm.  The  placenta,  which  is  almost  circular, 
has  a  diameter  of  5  to  6  cm.  The  cord  is  inserted  mark- 
edly eccentrically,  al)out  5  cm.  long,  2 14  to  3  mm. 
in  diameter,  and  shows  8  to  10  turns. 

The  em])ryo  itself  is  1-2  mm.  less  than  5  cm.  (Steiss- 
Xackenlai>nge)  long.  The  head  forms  more  than  one- 
tliird  of  the  total  Icngtii  and  more  than  one-third  of  the 
bulk.  Legs  and  arms  are  both  flexed  at  nearly  right 
angles  to  the  body,  the  hands  touch  the  upper  part  of  the 
face  and  the  lower  part  of  the  frontal  region.  In  other 
words,  the  position  and  configuration  of  the  embryo  is 
^nc]l  as  is  normal  at  the  stage  of  development  repre- 
sented. The  external  genitalia  seemed  to  indicate  the 
male  sex,  yet  there  is  still  a  slit-like  opening  under  what 
is  probably  the  penis,  but  what  might  be  the  clitoris. 

The  embryo,  as  a  whole,  is  round  and  plump,  Avell- 
shaped,  the  skin  is  in  very  good  condition.  Every 
feature  of  decay,  maceration  or  compression  is  absent 
from  the  foetus. 

The  age  of  the  embryo.  I  think,  is  from  nine  to  ten 
weeks,  nearer  probably  to  the  former  than  to  the  latter 
period  of  time. 

After  the  specimen  had  been  hardened  in  toto  cubical 
pieces  from  1  to  II/2  c.m.  long  were  cut  out  from  the 
m^argin  of  the  placenta,  as  well  as  from  a  central  place 
near  the  insertion  of  the  cord  (including  part  of  the 
muscular  coat  of  the  uterus).  Also  pieces  from  the 
membranes  near  the  placental  margin,  and  from  the 
antiplacental  pole  of  the  ovum.  These  pieces  of  tissue 
were  dehydrated  in  absolute  alcohol,  and  subsequently 
embedded  in  paraffin  and  in  celloidin.  The  stains  em- 
ployed for  the  study  of  the  sections  were  hematoxylin 
and  eosin,  borax-carmin  Van  Gieson  st.,  and  Weigert's 
fibrin  st.  Besides,  embedded  as  well  as  non-embedded 
sections  were  examined  for  hnemosideriu  and  hfpmatoi- 
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din  by  the  usual  micro-ehemical  methods  (hydrochloric 
acid;  ferrocyanide  of  potash;  sulphuric  acid). 

A  considerable  number  of  sections  were  examined, 
among  which  series  of  respectively  72,  50,  40,  28  and 
24  sections  of  20  mm.  thickness,  thinner  sections  were 
made  for  studying  individual  cells. 

The  literature  upon  the  human  placenta  is  such  a 
voluminous  one  that  I  must  in  this  paper  refrain  from 
referring  to  it  in  full,  stating,  however,  that  in  two  of 
the  very  best  monographies  which  we  possess  upon  the 
subject — those  of  Minot^  and  Waldeyer- — one  may  find 
full  references  to  the  numerous  and  often  very  contra- 
dictory writings  concerning  the  placenta. 

This  subject  has  also  been  very  thoroughly  consid- 
ered upon  the  basis  of  the  work  of  others,  as  well  as 
upon  numerous  personal  observations  by  Webster^,  in 
his  excellent  book  on  "Ectopic  Pregnancy*."  Proceed- 
ing to  the  minute  description  of  our  specimen,  it  is  the 
amnion,  the  innermost  of  the  foetal  membranes  which 
first  engages  our  attention.  It  is  derived  from  the  extra- 
embryonic somatopleure  and  consists,  therefore,  of  an 
inner  layer  of  ectodermal  tissue  (epithelium)  and  an 
outer  layer  (looking  tov.'ard  the  chorion)  of  mesoder- 
mal tissue. 

Minot.  1  think,  has  furnished  the  most  extensive  and 
best  description  of  the  amnion,  which  I  can  affirm  in 
its  main  features.  ]\Iy  sections  show  the  amniotic  ec- 
todei'miil  ('j)itlu'liuni  as  a  somewhat  irregular  layer,  the 
cells  are  so  arranged  that  it  might  be  said  that  they  form 
two  incomplete  layers  mutually  infringing  upon  each 
other,  rather  than  one  well-defined,  regularly  arranged 
single  layer.  At  least,  this  description  is  true  for  many 
places.  In  others,  again,  the  epitliclial  cells  have,  as  it 
seems,  become  flattened  l)y  pressure  so  as  to  form  a 
more  uniform  single  row.  There  is  to  be  seen  in  many 
places  the  clear  cell-free  space  previously  described  by 
Minot.     It  ouglit  1(>  he  mentioned  thai  the  epitliciium 
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i,-  evidently  only  very  looeely  attached  to  the  meso- 
dermal layer,  because  it  is  very  easily  stripped  off,  miss- 
ing, therefore,  in  most  places,  or  presenting  itself  as 
detached.  The  nuclei  of  the  ectodermal  amniotic  epithe- 
lium are  vesicular  oval  liodies  showing  an  intra- 
nuclear network.  They  stain  fairly  deeply  with  nuclear 
stains,  though  not  as  intensely  as  the  nuclei  of  the 
mesodermal  cells  to  be  mentioned  presently.  The  cell 
protoplasm  of  the  amniotic  epithelium  is  finely  granular 
aud  very  distinctly  vacuolated,  and  the  cells  are  con- 


Fig.  1.  (I.eitz  ob.i.  .\o.  1;  eye-piece  No.  3.  t  a.  Amnion:  b. 
Cavity  in  amnion  containing  degenerating  cells  :  c.  Chorionic  space 
(space  below  cliorior  and  amnion)  ;  d.  Chorion  witli  two  blood 
vessels  and  one  vi!l\is;  e.  liitervillons  space:  f.  Villi  cut  trans- 
versely 

nected  with  each  other  by  intercellular  bridges.  Atten- 
tion has  been  called  to  this  by  Minot,  who  gives  (1.  c.  ( 
a  picture  of  these  cells.  In  my  sections,  however,  the 
vacuoles  are  decidedly  smaller  than  they  are  pictured 
by  Minot.  The  intercellular  bridges,  I  find,  likewise, 
finer  and  more  numerous.  I  agree  with  Minot  (against 
other  views  expressed)  that  these  intercellular  processes 
are  truly  protoplasmic  and  not  processes  of  a  cell  mem- 
brane. I  think,  however,  that  there  is  a  certain  moder- 
ate but  still  striking  similarity  between  these  ectodermal 
amniotic  cells  and  the  prickle-cells  found  in  the  Mal- 
phigian  layer  of  the  adult  epidermis. 
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The  mesodermal  connective  tissue  (mesenchyma) 
forming  the  bulk  of  the  amnion,  is  of  a  type  which  is 
perhaps  best  characterized  briefly  as  a  very  young  em- 
bryonic connective  tissue  of  an  abundant  homogeneous 
stroma  or  matrix,  in  which  are  embedded  cells  with 
deeply  staining  oval,  fusiform,  or  somewhat  irregular 
nuclei.  These  cells  possess  mutually  intercommunicat- 
ing processes ;  they  are  suited  in  lacunge,  in  vacuolated 
spaces  in  the  homogeneous  matrix. 


Fis.  2  Cavity  ii,  amnion  containing  degenerating  fells. 
( Lrltz  ol)j.  No.  7,  tye-piece  Xo.  ;{. )  A.  Amnion  single  layor :  b. 
Kpilhelinm  lining  i.ranicn  :  c.  cavity  contaired  l)etweeu  two  layers 
of  amnion. 

Near  the  insertion  oftlu'  unihilical  cord  I  found  [he 
following  condition,  wliicli  1  think  lias  not  been  noticed 
before :  The  membrane  bt'comes  somewhat  thickened 
in  places  and  then  splits  up  in  its  middle  into  two 
layers.  These  two  layers  enclose  a  cavity.  That  this 
split  is  not  an  artefact  is  proven  by  the  following :  AA'here 
the  split  has  occurred  there  is  usually  a  marked  thick- 
ening of  the  membrane.  Tlie  open  cavity  is  bounded  by 
fusiform  connective  tissue  cells  which  form  a  complete 
Hat  lining.  There  arc  contained  in  these  cavities  of  the 
iimnion  a  number  of  degenerating  cells,  which  ai'c  large 
and  round,  showing  the  features  of  hydropic  swelling. 
1'heir  nuclei  stain  very  dark,  they  are  granular,  not 
vesicular,  and  indistinct  in  outlines. 

The  description  as  given  so  far  refers  to  the  placental 
amnion.  At  the  antiplacental  pole  of  the  ovum,  the 
ectodermal  epithelial  cells  were  almost  entirely  missing, 
m  manv  sections  onlv  a  few  flattened  ones  being  found 
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occasionally.  The  mesenchvma  presents  itself  as  a  tis- 
sue composed  of  very  ranch  flattened  wavy  cells  and 
fibers.  Between  this  condition  and  that  fonnd  opposite 
the  placenta  there  is  a  gradual  shading  ofE  as  one  goes 
from  the.  antiplacental  region  to  that  of  the  placenta. 
At  the  latter  amnion  and  chorion  are  still  perfectly 
separate,  being,  as  it  seems,  held  apart  by  a  smaU 
amount  of  fluid  (chorionic  fluid).  The  more  one  moves 
awav  from  the  placenta,  the  more  closely  the  amnion 
approaches  the  chorion,  and  at  the  antiplacental  \)o\e 
the  two  membranes  are  so  completely  fused  that  the 
l;oundaries  have  become  entirely  obliterated.  At  the 
placental  site,  the  amnion  at  its  outer  (chorionic)  side 
possesses  a  distinct  lining  composed  of  a  single  layer  of 
fusiform  cells,  Init  whether  these  latter  are  to  be  looked 
upon  as  a  condensed  mesenchymal,  or  as  a  mesothelial 
layer,  could  not  be  decided  in  this  case.  The  chorion 
from  its  development,  is  defined  by  Minot  as  "the  whole 
of  that  portion  of  the  extra-embryonic  somatopleure 
which  is  not  concerned  in  the  formation  of  the  amnion." 
Looking  at  it  as  a  complete  organ,  after  it  has  closed 
around  the  embryo  and  amnion,  we  may  describe  it  with 
Schaefer"'  as  that  external  membrane  of  the  ovum  from 
which  the  villi  spring. 

The  chorion  is  developed  from  the  amnion  by  a  re- 
flection of  the  latter,  before  it  has  closed  completely 
over  the  dorsal  surface  of  the  embryo.  The  chorion, 
therefore,  consists  of  an  inner  layer  of  mesodermal  con- 
nective tissue  and  an  outer  layer  of  ectodermal  epithe- 
lium. 

While  at  a  very  young  age  the  mesoderm  of  the  cho- 
rion and  that  of  the  amnion  are  very  much  alike,  in 
the  placenta  under  discussion  the  mesoderm  of  the  cho- 
rion frondosum, —  i.  c.  the  placental  chorion — is 
markedly  different  from  the  amniotic  mesoderm. 

lOnibedded  in  a  homogeneous  matrix  we  find  decidedly 
fiisilorm   cclU  with   nuclei   of  a  similar  shape.     These 
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celk  are  arranged  in  parallel  rows,  their  bipolar,  fila- 
mentous jjrocesses  being  slightly  wav}-.  The  matrix  in 
vrhich  those  cells  are  situated  is  vacuolated  like  the  am- 
niotic stroma,  but  it  seems  that  the  vacuoles  do  not 
surround  the  cells,  but  are  almost  without  exception 
found  on  one  side  of  the  cells. 

The  stroma  of  the  chorion  at  the  non-vascular  areas 
is  about  two  to  three  times  as  wide  as  the  amniotic  meso- 
derm. At  the  vascular  parts  it  is,  in  consequence  of  the 
bulging  of  the  blood-vessels,  very  much  thickened,  and 
frequently  six  to  seven  times  as  wide  as  the  amnion. 

The  blood-vessels  are  comparatively  thin- walled  and 
simple.  They  show  an  internal  endothelial  lining,  and 
around  it  from  one  to  three  rows  of  concentrically  ar- 
ranged fusiform  cells  with  fusiform,  or  rod-like  nuclei, 
having  to  all  appearances  the  character  of  involuntary 
muscle  fibers,  though  they  are  l)y  no  means  as  character- 
istic as  these  cells  found  in  an  adult  medium-sized  blood 
vessel.  Around  the  cells  just  described  there  is  a  mod- 
erate condensation  of  the  chorionic  mesoderm. 

The  ectodermal  epithelium  of  the  chorion  may  con- 
veniently be  considered  witli  the  same  structure  of  the 
villi.  Where  a  large  villus  arises  from  the  chorion  the 
mesoderm  changes  somewhat  in  character.  The  cells 
become  more  complicated,  instead  of  being  simply  fusi- 
form, they  become  more  or  less  stellate,  and  the  inter- 
cellular vacuoles  become  very  much  larger.  In  a  cross 
section  of  a  larger  villus  the  mesoderm  may  be  described 
as  follows :  Most  of  the  cell  nuclei  present  themselves 
as  fusiform,  or  rod-like  vesicular  bodies.  They  stain 
fairly  deep,  showing  a  reticular  network.  Around  the 
nucleus  there  is  found  a  finely  granular  protoplasmic 
cell  body  which  sends  out  processes.  These  processes 
seem  to  interlace  with  each  other,  aud  ihe  network  so 
formed  incloses  numerous  vacuoles,  often  as  large  as 
from  six  to  seven  times  the  diameter  of  a  cell  body. 
These  vacuoles  are  undoubted! v  filled  with  some  fluid. 
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they  are  therefore  true  "Saftraume.""     Besides  the  cells 
just  described,  there  is  another  type  to  be  found  in  the 
core  of  the  villi,  viz.,  cells  with  a  perfectly  round  vesi- 
cular nucleus,  with  a  large  spherical  zone  of  finely  gran- 
ular cytoplasm.     These  large  round  cells  do  not  possess 
any  processes.     Tlie  larger  blood  vessels  found  in  the 
larger   villi   are   identical   in   their   make-up    with   the 
blood  vessels  found  in    the    chorion.      Before    entering 
upon  the  description  of  the  epithelium"  of  chorion  and 
villi  it  should  be  stated  that  some  observers  have  claimed 
that   this    epithelium   rests   upon   a    well-diiferentiated 
basement   membrane   proper.      I   think   that   from   the 
study  of  my  specimens  I  can  deny  this  claim  uncondi- 
tionally.     0n   the   chorion   frondosum   the   epithelium 
rests    directly    upon    the    inesodermal    tissue    described 
above,  the  cells  of  which  toward  the  epithelial  lining 
have  undergone  a  slight  condensation,  but  it  can  in  no 
way  be  said  that  a  true  basement  membrane  is  formed. 
When  the  large  villi  arise  from  the  chorion,  even  this 
slight  condensation  of  the  mesoderm  disappears,  so  that 
there  is  absolutely  nothing  left  to  indicate  a  basement 
membrane.    On  the  cross-sections  of  the  villi  it  can  often 
be  seen  how  the  core  of  the  villus,  in  consequence  of  the 
process  of  hardening,  has  retracted  away  from  the  epi- 
thelial covering.  The  core  then  often  appears  very  sharp 
in  outlines,  because  the  united  cell  processes  described 
previously  form  a  well-marked  external  boundary  line 
of  the  core.    This  arrangement  must,  1  think,  li;i\c  been 
mistaken  for  what  has  been  described  l)y  some  ii)vcstiga- 
tors  as  the  basement  membi'aiie  of  tlie  ('])itlu'liuiii  of  the 
villi. 

The  Epiihelial  Covering,. — The  epithelial  covering  of 
chorion  and  villi,  which  has  been  the  subject  of  so  much 
discussion,  speculation  and  interpretation,  in  my  speci- 
mens everywhere  presents  itself  as  a  very  distinct  doul)le 
layer.  The  inner  layer,  now  generally  known  as  tlie 
'TjaiiLdiaus  /clhchicht,"  coiisisis  of  a  sinulc  mw  of  cells. 
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the  outlines  of  which  can,  as  a  rule,  be  easiW  made  out. 
Some  observers  have  denied  that  in  the  inner  epithe- 
lial layer  the  cell  boandaries  can  be  well  distinguished. 
This,  as  far  as  the  placenta  under  discussion  is  con- 
cerned, is  certainly  not  correct.  Of  course,  the  cell  out- 
lines and  boundaries  are  not  as  distinct  as  those  of  de- 
cidual cells,  for  instance,  but  they  are  distinct-  enough  to 
be  fully  appreciated  in  favorable  places.  The  cells  of 
the  Langhaus  layer  are  cuboidal  and  sometimes  short 
columnar,  one  axis  being  sometimes  markedly  longer 
than  the  other  one.  The  nuclei  are  vascular,  of  round  or 
oval  shape.  The  boundaries  of  these  cells  I  have  best 
seen  in  medium-sized  villi  and  in  the  short  columnar 
type.  I  have  not  been  able  to  find  in  my  Actions  that 
the  cells  of  the  Langhaus  layer  do,  as  has  been  claimed, 
present  themselves  sometimes  as  a  double  or  triple  layer. 
The  outer  epithelial  layer,  the  syncytium  or  plasmo- 
dial  layer,  does  not  show  any  cell  boundaries  at  all.  It 
forms  a  continual  nucleated  plasmodial  band  or  mass  on 
the  outer  surface  of  chorion  and  villi.  The  nuclei  of  the 
synctium  are,  as  a  rule,  somewhat  smaller  and  more  oval 
than  tliose  of  the  Tianghaus  layer.  They  are  very  dense- 
ly packed  side  by  side  in  the  plasmodial  strip.  So 
densely  are  they  frequently  found  that  even  in  thin  sec- 
tions one  often  sees  that  tliey  overlap  each  other.  I 
cannot  find  that  the  syncytial  nuclei  are  so  very  much 
richer  in  chromatin  than  the  Langhaus  layer  nuclei,  as 
has  often  been  remarked  by  writers  upon  the  subject. 
They  are  somewhat  richer  in  chromatin,  but  the  differ- 
ence is  certainly  not  so  great  as  has  been  emphasized, 
probably,  I  think,  on  account  of  the  fact  mentioned,  that 
the  plasmodial  nuclei  often  overlap  each  other,  and  then, 
of  course,  appear  darker  at  such  places  where  this  is  the 
case.  The  chromatin  in  both  types  of  nuclei  (Langhaus 
and  Syncytium)  shows  itself  in  the  shape  of  granules. 
The  picture  of  a  well-marked  intranuclear  network  I 
liavc  not  been  jiMc  to  observe. 
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At  many  points  of  the  chorion  the  plasmodial  layer 
sends  out  buds  composed  of  syncytium  only.  These 
buds  rarely,  but  sometimes  do,  arise  at  right  angles,  as  a 
rule,  at  an  acute  angle ;  sometimes  they  stretch  out  al- 
most parallel  to  the  surface  from  which  they  spring. 
These  plasmodial  buds  are  looked  upon  as  the  first  stage 
of  a  new  complete  vascular  villus,  which,  as  is  well 
known,  form  tliroughout  almost  the  entire  term  of  preg- 
nancy. Such  plasmodial  buds  also  arise  from  the  larger 
villi.  The  are  quite  numerous  in  all  of  my  sections, 
and  they  have  frequently  been  severed  completely  from 
their  mother  villus  by  the  direction  of  the  cut.  They 
then  appear  to  float  as  free  islands  in  the  intervillous 
space.  They  are,  however,  in  reality  not  free  islands,  as 
can  be  easily  demonstrated  on  serial  sections.  Some  of 
the  syncytial  buds  in  section  appear  completely  solid, 
others  contain  a  hollow  canal  in  the  middle,  others, 
again,  are  irregularly  evacuated.  Where  villi  have  be- 
come adherent  to  the  decidua,  a  condition  frequently 
found,  this  attachment  is  brought  about  by  the  syncy- 
tium. Its  mass  covering  the  villus  at  such  a  place  has 
become  greatly  enlarged  by  proliferation  of  the  nuclei 
and  increase  of  the  plasmodial  substance.  This  tissue, 
which,  it  seems,  does  not  contain  any  other  elements  but 
syncytium,  forms  the  connective  substance  between  the 
villus  and  the  decidua.  These  plasmodial  masses  are 
found  projecting  preferably  into  recesses  and  depres- 
sions of  the  decidua,  but  they  also  spread  out  in  a  flat 
manner  over  even  decidual  tissue.  It  can  always  be  no- 
ticed that  wherever  a  plasmodial  strand  connects  a  villus 
with  the  decidua,  the  syncytium  spreads  out  to  a  larger 
or  less  degree,  and  sends  processes,  as  it  were,  over  de- 
cidual surface.  I  am,  however,  certain  that  in  my  speci- 
mens the  decidua  serotina  is  not  completely  lined  by  a 
layer  of  syncytium.  Occasionally  it  can  also  be  seen  how 
a  plasmodial  mass  has  penetrated  into  a  maternal  l)lood 
space,  and  lias  bccoinc  attjichcd  to  ils  wall.     I  may  bero 


328  MAXIMILIAN    IIEKZOG. 

mention  those  islands  found  in  the  intervillous  space 
and  called  "zellknoten""  (cell  nodules)  by  Kastchenko. 
They  are,  as  can  be  demonstrated  in  serial  sections,  no 
islands  at  all,  but  only  pieces  of  decidua  on  which  plas- 
modial  masses  had  fastened,  or  into  which  these  masses 
penetrated  to  some  extent.  They  have,  in  consequence 
of  the  direction  of  the  knife,  become  severed  from  the 
decidual  hills,  and  therefore  appear  in  sections,  as 
islands  floating  in  the  intervillous  space,  similar  to  the 
apparent  syncytial  islands  mentioned  above. 

The  chorion  at  the  a)tti placental  pole  still  shows 
numerous  remnants  of  villi,  and  in  some  the  epithelial 
covering  can  still  be  recognized  to  a  certain  extent.  The 
degenerated  villi  are  small  in  size,  do  not  show  any  blood 
vessels,  and  are  of  course,  directed  toward  the  decidua 
reflexa.  The  chorion  at  the  antiplacental  pole  consists 
of  wavy  fibres  of  the  same  character  as  those  before  de- 
scribed in  the  amniotic  mesoderm  at  this  site.  There  is 
here  no  difference  between  the  mesoderm  of  these  two 
membranes,  which  are,  as  stated  before,  so  intimately 
blended  that  no  distinct  boundary  line  can  be  made  out. 

In  the  decidua  serotina  we  find  the  outer  or  compact 
layer  best  marked  in  the  middle  of  the  placenta,  near  the 
insertion  of  the  cord.  Toward  the  placental  margin 
the  compact  layer  becomes  less  and  less  marked,  because 
the  whole  of  the  serotina,  which  here  loses  in  diameter, 
is  broken  up  by  blood  sinuses  and  enlarged  gland  spaces, 
so  tliat  it  might  he  said  thai  hiTc  \v(>  have  only  a  spongy 
and  no  compact  hiyer  at  all.  Wliere  the  compact  layer  is 
well  dev(']o])ed  it  shows  tlioso  projecting  hills  so  well  de- 
scribed liy  Waldc-yer.  As  remarked  before  the  adherent 
villi,  the  "haftzotten"  nf  the  (icrman  writers,  are  fre- 
(piently  seen  inserted  in  the  valleys  ami  clefts  between 
tlie  elevations  of  the  eoinpaeta.  hut  also  adherent  to.  or 
near  tlie  summits  or  to  the  sides  of  tlie  hills.  The  com- 
pacta  of  the  serotina  is  composed  of  those  very  large 
cells  known  -icnerallv  as  decidual  cells.     They  are  in  oui- 
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case  perhaps  not  so  beautiful  in  the  serotina  as  they  are 
found  in  the  vera.  However,  a  description  of  them  may 
be  given  at  this  point.  The  decidual  cells  are  generally 
more  or  less  oval  or  fusiform  in  outlines ;  some  seem  to 
be  almost  spherical.  Their  protoplasm  is  finely  gran- 
ular, and  one  occasionally  sees  processes  connecting 
neighboring  cells  with  each  other.  The  cell  boundaries 
are  very  sharp;  in  fact  as  sharp  a  boundary  is  perhaps 
rarely  seen  in  any  other  kind  of  cells.  This,  it  appears 
to  me,  is  due  to  the  fact  that  the  decidua  possesses  an 
unusually  large  amount  of  a  homogeneous  intercellular 
substance.  The  nuclei  are  large  vesicular  bodies,  round 
or  oval,  poor  in  chromatin,  and  show  very  distinctly  the 
nuclear  membrane.  The  great  majority  of  these  cells 
contain  one  nucleus  only,  some  two,  few  three  nuclei. 
More  than  three  nuclei  in  a  decidual  cell  I  have  not 
found.  The  multinuclear  giant  cells,  said  to  be  found 
during  the  more  advanced  period  of  pregnancy,  I  have 
not  seen  in  my  sections.  A  second  kind  of  cells  is  found 
wherever  we  have  decidual  tissue,  viz.,  small,  round  cells, 
which  I  will  call  leucocytes,  though  I  am  not  certain 
whether  they  are,  or  whether  they  are  connective  tissue 
corpuscles,  the  so-called  "wanderzellen"  of  the  connect- 
ive tissue.  The  leucocytes  are,  of  course,  very  easily 
recognized  in  decidual  tissue,  as  they  are  so  very 
much  smaller  than  the  decidual-  cells  proper.  These 
leucocytes,  which  may  be  seen  anywhere  in  decid- 
ual tissue,  are  greatly  increased  at  the  margin 
of  such  places  where  the  decidua  is  showing  ne- 
crotic changes.  This  condition  is  already  found 
extensively  in  the  serotina  of  our  placenta.  In  such 
places  the  decidual  cells  have  almost  completely  disap- 
peared, or  we  only  find  non-nucleated,  poorly  dcfiiu'd 
cell  remnants;  the  tissue  has  l)ecome  more  or  less  com- 
pletely structureless  and  uniformly  homogeneous  and 
hyaline.  Around  such  decidual  tissue  showing  the  evi- 
dences  of  voagulntion    necrosis,   there    i'^   an   aluindant 
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accumulation  of  leucocytes,  with  deeply  staining  granu- 
lar nuclei.  Quite  a  characteristic  feature  of  this  small, 
round  cell  infiltration  is  the  fact  that  many  nuclei  are 
found  in  the  process  of  imclear  fragmentation.  I  think 
that  this  picture  misled  Eden"  to  assume  that  the  de- 
cidual cells  themselves  disappear  by  becoming  smaller 
and  by  finally  undergoing  nuclear  fragmentation. 

The  picture  furnished  by  the  leucocytes  in  the  process 
of  nuclear  fragmentation  found  in  connection  with  de- 
generating decidual  tissue  is  so  highly  characteristic 
that  it  has  served  me  to  recognize  otherwise  entirely 
changed  decidua,  as  it  is  frequently  found  in  the  blood 
coagula  formed  after  rupture  or  abortion  in  ectopic  preg- 
nancy. 

If  a  theoretical  consideration  be  permitted,  it  may  be 
stated  that  the  finding  of  necrotic  places  in  the  serotina 
of  the  early  placenta  strongly  favors  the  view  that  the 
main  physiologic  function  and  importance  of  the  de- 
cidua is  limited  to  the  very  earliest  term  of  gestation 
only.  After  the  formation  of  the  intervillous  space  and 
the  establishment  of  the  foetal  circulation  in  the  chor- 
ionic villi  the  human  decidua,  as  far  as  the  nutrition  of 
the  embryo  is  concerned,  only  plays  a  very  unimportant 
role,  or  none  at  all. 

Under  the  compact  layer  we  find  in  the  decidua  the 
spongy  layer^  showing  many  and  large  open  spaces. 
These  latter  are  enormously  enlarged  uterine  glands. 
In  the  spongiosa  of  the  serotina  of  our  specimen  the^^e 
gland  spaces  have  no  connection  ^^'ith  the  intervillous 
space.  In  the  formation  of  the  decidua  serotina,  it  ap- 
pears to  me  that  tlie  original  openings  of  the  glands  be- 
come at  a  certain  time  obliterated  or  closed,  in  conse- 
quence of  the  proliferation  of  the  decidual  cells.  The 
deeper  and  very  much  enlarged  parts  of  the  uterine 
glands  become  the  gland  cavities  in  the  spongy  layer. 
They  are,  in  our  specimen,  of  oval  outlines,  sometimes 
very  long  clefts,  partly  lined  by  epithelium,  partly  void 
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of  it.  In  some  few  places  the  epithelium  is  so  well  pre- 
served that  even  its  cilife  can  be  seen,  in  others  it  has  be- 
come flattened,  or  has  degenerated  completely,  so  that 
detached  cell  remnants  only  are  seen.  Man}^  of  the 
cavities  in  the  spongy  layer  contain  such  degenerating 
epithelial  cells  or  hyaline  balls  or  spheres,  or  both  of 
these  elements.  In  the  deepest  layer  of  the  spongiosa 
these  cavities,  now  already  partly  surrounded  by  muscu- 
lar tissue,  present  the  following  appearance :  They  are 
not  long-stretched  clefts,  but  more  or  less  round  in  out- 
lines, their  walls  are  folded  toward  tlic  lunicn,  the  epi- 


Jfi-Vjii^it^ilf,  i«fc. 


Fig  ;}.  Spougiosa  of  serotina.  ( l^eitz  obj.  No.  1,  eye-piece 
No.  1.)  a.  Spongiosa  with  large  gland  spaces:  b.  Muscular  coat 
of  uterus. 

thelial  lining  is  well  preserved.  One  beholds  such  a  pic- 
ture as  is  frequently  seen  in  glandular  hypertrophy  of 
the  uterine  mucous  membrane  of  a  very  marked  type. 
The  folding  of  the  gland  walls  is  due,  in  the  case  of  the 
decidua,  to  the  same  cause  that  brings  it  about  in  the 
pathologic  condition  referred  to.  The  gland  wall — i.  e., 
its  basement  membrane — and  epithelium  have  grown 
more  rapidly  than  the  surrounding  tissue,  consequently 
foldings  are  formed  toward  the  gland  lumen. 

The  gland  spaces  are  separated  from  each  other  by  a 
tissue  composed  of  decidual  cells.     Often  the  separating 
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tissue  has  become  a  mere  narrow  bridge  or  strip.     The 
narrower  these  bridg-es  tlie  more  the  decidual  cells  are 
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Fig.  4.  Decidun  and  intervillous  space.  (Leitz  obj.  No.  3; 
eye-piece  No.  3.)  a.  Gland  space,  filled  with  mucoid  material  and 
hyaline  spheres :  b.  Decidua  serotina ;  c.  Blood  space  in  serotina 
("venous  sinus)  :  d.  Maternal  blood  vessel  (utero-placental  vein) 
opening  intervillous  space  ;  e.  Intervillous  space;  f.  Villus  with  blood 
vessel  cut  transversely  and  therefore  appearing  as  an  island  un- 
connected with  its  villus;  h.  lla^matoidin  plates  and  needles;  i. 
tortuous  arterj'  in  decidua  sorontina  cul  transversely  in  three 
places 

changed  from  their  most  characteristic  type.  They  be- 
come smaller,  more  elongated,  finally  truly  fusiform,  so 
that  they  can  hardly,  if  at  all,  be  distinguished  from 
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what  thev  originally  were— ordinary  fusiform  connec- 
tive tissue  cells. 

The  gland  spaces  of  the  decidua,  I  find,  are  more  or 
less  filled  with  cell  reuinants,  and,  as  remarked  before, 
with  mucous  or  a  homogenous  hyaline  material.  They 
are  certainly  not  filled  with  blood,  as  Gottschalk^  has 
stated.  This  author  has  twice  had  a  chance  to  examine 
a  placenta  in  situ,  obtained  per  operationem  by  Landau 
from  the  living.  But  in  both  cases  the  specimen  was  not- 
handled  in  such  a  manner  as  to  exclude  hemorrhages 
into  places  where  they  might  afterward  be  mistaken  for 
normal  conditions.  In  one  case  particularly,  the  uterine 
wall  was  perforated,  the  ovum  torn  open,  the  embroyo 
decapitated  and  a  hemorrhage  produced  into  the  am- 
niotic cavity.  Gottschalk  must  either  have  mistaken  the 
true  blood  sinuses  for  gland  spaces,  or  in  his  cases  the 
blood,  if  indeed  found  freely  in  gland  spaces,  had  gotten 
there  in  consequence  of  a  traumatic  hemorrhage. 

In  studying  the  utero-placental  blood  vessels  in  my 
specimen,  I  have  found  that  the  veins  form  large  blood 
sinuses  in  the  decidua,  as  has  especially  been  pointed 
out  by  Waldeyer.  The  walls  of  these  blood  sinuses 
finally  lose  all  their  constituents,  except  the  endothelial 
lining,  and  they  run  almost  parallel  to  the  surface  of  the 
decidua,  and  open  as  wide  slits  into  the  intervillous 
space.  I  have,  however,  not  been  able  to  trace  any  vessel 
with  tlie  characters  of  an  artery  into  the  intervillous 
space.  Wbile  my  specimens  show  in  the  decidua  itself, 
somewhat  distant  from  its  surface,  arteries  with  their 
characters  as  described  by  Waldeyer  ("bindegewebs- 
scheide,"  great  tortuosit}^  etc.),  I  could  not  trace  any- 
thing with  the  characters  of  an  artery  into  the  intervil- 
lous space.  I  think  tbat  tbe  arteries,  just  like  the  veins, 
lose  their  walls  so  completely  that  they  can  not  be  recog- 
nized any  more  as  arteries.  Waldeyer  made  his  studies 
on  do'.il)l('  injecicd  si)ecimens.  where  these  things  could. 
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of  course,  be  more  easily  distinguished ;  in  my  specimen, 
for  obvious  reasons,  no  injection  was  made. 

The  specimen  under  discussion  also  shows  how  the  en- 
dothelial cells  of  blood  sinuses  opening  into  -the  intervil- 
lous space  are  continued  for  a  certain  distance  over  the 
surface  of  the  decidua.  Yet  I  can  not  find  that  the 
whole  surface  of  the  serotina  is  lined  by  endothelial  cells. 
One  often  finds  on  the  serotina,  even  in  places  distant 
from  the  opening  of  a  vessel,  flat  cells,  but  I  consider 
them  as  remnants  of  the  much-changed  original  epithe- 
lium lining  the  non-pregnant  uterine  cavity.  I  base  this 
view  upon  the  observation  that  such  very  flat  cells  I 
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I-'ig.  ."(.  Decifliia  \era.  (Leitz  ob.i.  No.  T.  eye-piece  \o.  3.) 
a.  Flattened  uterine  epithelium ,  b.  Typical  decidual  cells,  some 
showins:  two  nuclei. 

found  high  up  on  tlie  surface  of  tlie  vera,  where  it  had 
been  strongly  compressed  upon  by  the  growing  ovum. 
In  this  situation  those  flat  cells  can  neither  be  vascular 
endothelium  nor  changed  syncytium ;  they  must  be 
changed  uterine  epithelium.  As  to  the  claim  of  Wal- 
deyer  and  Keibel  that  the  whole  of  the  intervillous  space 
is  lined  by  vascular  endothelium,  I  most  certainly  must 
dispute  this,  since  my  specimen  does  not  show  anything 
to  confirm  this  assertion.  There  is  certainly  no  endothe- 
lial lining  over  and  above  the  syncytium  of  the  chorion 
and  the  villi.  The  dec'uhia  vera  may  be  very  briefly  de- 
scribed. It  consists,  like  the  serotina,  of  a  compacta  and 
a  spongiosa.  On  the  gland  spaces  the  epithelium  is 
generally  more  or  less  preserved.  They  are  filled  with 
mucus,  etc.,  like  the  same  spaces  in  the  serotina,  and  oc- 
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casionally  a  gland  duct  still  leads  to  the  surface,  but  it  is, 
however,  as  a  rule,  closed  by  the  apposition  of  its  walls. 
The  vera  is  lined  by  a  complete  epithelial  coat.  High 
up,  where  the  vera  has  l^een  compressed  upon  very  much 
by  the  o\'um,  this  epithelium  is,  as  remarked  above,  very 
flat ;  lower  down  it  becomes  cuboidal.  Cylindrical  cells 
or  ciliiP  are,  however,  not  seen.  The  blood  spaces  of  the 
vera  are  large,  tliough  not  as  large  as  those  of  the  sero- 
tina.  Of  course,  they  do  not  open  on  the  surface,  but  are 
closed.  The  gland  spaces  next  to  the  muscular  coat  are 
like  the  analogous  spaces  in  the  serotina.  The  vera,  like 
the  serotina,  shows  patches  of  tissue  in  a  process  of  coag- 
ulation necrosis. 

The  substance  known  as  canalized  fibrin,  which,  in  the 
latter  stages  of  pregnancy,  is  found  in  great  abundance 
on  the  surface  of  the  serotina,  is  already  found,  to  some 
extent,  especially  near  the  margin  of  the  placenta.  Be- 
sides other  stains  employed  for  its  study,  Weigert's 
fibrin  stain  was  used.  While  it  did  not  prove  fully  satis- 
factory, it  was  of  some  service.  It  seems  that  the  forma- 
tion of  the  fibrin  started  in  the  decidua  reflexa,  extend- 
ing from  there  to  the  margin  of  the  placenta,  and  to  its 
middle.  It  appears  further,  that  the  fibrin  is  first  de- 
posited between  layers  of  degenerating  decidual  cells. 
The  fibrin,  I  think,  is  derived  mainly,  if  not  entirely, 
from  the  blood  of  the  intervillous  space.  There  is  no 
fibrin  found  on  the  vera,  where  we  have  no  intervillous 
space. 

The  docidaa  refie.va  in  our  specimen  arises  gradually 
out  of  the  serotina  by  a  gradual  change  of  direction. 
The  serotina  as  it  approaches  the  margin  of  the  placenta 
becomes  thinner  and  thinner,  the  decidual  cells  become 
less  characteristic,  smaller  and  more  closely  packed, 
more  fusiform  with  their  long  axis  parallel  to  the  long 
axis  of  the  membrane :  the  leucocytes  arc  increased  in 
number.  At  the  same  time,  chorion  and  decidua  sero- 
tina a))])roaeh  each  other  more  and  more,  and  the  inter- 
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villous  space  becomes  gradually  shallower.  Finally, 
chorion  and  decidua  reflexes  touch  each  other.  The  lat- 
ter consists  almost  entirely  of  a  hyaline  tissue  which  still 
shows  some  tine  parallel  wavy  fibrillation.  The  greater 
the  distance  from  the  point  where  the  decidua  reflexa 
arises  out  of  the  decidua  serotina — in  other  words,  the 
more  one  approaches  the  antiplacental  pole — the  thinner 
and  the  more  uniformly  hyaline  the  reflexa  becomes. 
Even,  however,  at  the  antiplacental  pole,  the  substance 
of  the  reflexa  shows  blood  spaces  (sinuses)  still  contain- 
ing the  remnants  of  blood.  These  are  evidently  what  is 
left  of  a  once  very  vascular  early  decidua  reflexa. 

rt  has  Ix'en  mentioned  before  that  the  chorion  at  the 
antiplacental  pole  still  bears  small  degenerating  villi. 
These  latter  which  are  here  attached  to,  or  rather 
pressed  against,  the  antiplacental  part  of  the  reflexa  are 
surrounded  by  small  blood  spaces.  These  were  once  a 
part  of  the  general  intervillous  space,  now  confined  to 
the  placental  area,  but  once  surrounding  the  wliole  of 
the  chorion. 

The  intervillous  space,  wliieh  is  bounded  on  one  side 
by  tlie  cliorion,  on  Ihe  other  by  the  decidua  serotina,  and 
wliieh  contains  the  adherent  as  well  as  the  floating  villi, 
contains  imifcniiil  hlood  This  fact  to-day  is  conceded 
by  every  conipclf'iit  observei-.  Tlic  first  one  who  clearly 
maintained  tliat  tliis  was  the  ease  was  E.  H.  Weber". 
Siiui'  lie  made  this  assertion  this  view  has  been  alter- 
nately confirmed  and  contested,  until  finally,  in  conse- 
quence of  the  investigations  of  Waldeyer,  Jjanghaus, 
Xitabusch,  Minot,  Ix'opold  and  others,  it  has  now  been 
universally  adopted. 

In  my  ser-tions  ihe  intervillous  space  is  everywliere 
rillc(l  with  blood,  which,  as  was  stated  above,  can  be 
easily  traced  to  the  maternal  blood  sinuses. 

The  maternal  blood,  as  found  in  the  intervillous  space, 
offers  some  very  obvious  points  of  differentiation  from 
the  fetal  blood,  as  it  ran  be  studied  in  Ihe  blood  vessels 


EARLY   PLACEXTA  IX   SITU.  337 

of  chorion  and  villi.  Tlie  fetal  blood  is  very  much  richer 
in  nucleated  corpuscles  than  the  maternal  blood.  In 
fact,  in  the  former,  the  proportion  of  the  nucleated 
corpuscles  to  the  non-nucleated  erythrocytes  is  very 
much  increased  beyond  what  is  found  in  adult  normal 
blood,  rising  perhaps  as  high  as  1 :50  or  even  higher. 
The  nucleated  corpuscles  are  partly  nucleated  red  ones, 
partly  leucocytes.  Nucleated  red  corpuscles  do  not  seem 
to  be  very  numerous,  though  I  am  not  very  positive 
about  this,  since  the  differentiation  between  a  mono- 
nuclear white  and  a  nucleated  red  cell  is  quite  difficult, 
and,  as  it  seems,  uncertain. 

Another  point  I  have  noticed  in  connection  with  the 
fetal  blood  in  the  placenta  is  the  almost  entire  absence 
of  polymorphonuclear  leucocytes,  almost  all  of  the  white 
corpuscles  being  of  the  small  mononuclear  type. 

It  also  appears  to  me,  judging  from  the  effect  of  eosin 
stain  in  saturated  glycerin  solution,  that  the  fetal  red 
blood  corpuscles  are  richer  in  hemoglobin  than  those  of 
maternal  origin,  as  found  in  the  intervillous  space.  In 
the  latter,  the  proportion  of  the  white  to  the  red  blood- 
cells  does  not  seem  to  show  any  great  changes  from  the 
normal.  The  white  corpuscles  in  the  intervillous  space 
are  mostly  of  the  polymorphonuclear  variety. 

The  above  observation  may  furnish  another,  though 
perhaps  at  this  date,  hardly  needed  proof,  that  the  blood 
in  the  intervillous  space  is  not  the  same  blood  as  that 
in  the  fetal  blood-vessels.  Blood  of  maternal  origin  as 
found  in  the  intervillous  space  is  of  quite  a  different 
type  and  composition  from  the  blood  of  the  embryo. 

I  now  come,  in  conclusion,  to  another  observation — 
as  far  as  I  am  aware  not  made  by  any  previous  investi- 
gators, and  not  recorded  in  the  literature  upon  the  pla- 
centa. This  observation  seems  to  me  to  be  of  a  good  deal 
of  physiologic  as  well  as  pathologic  interest. 

The  intervillous  spaces,  normal  and  unaltered,  by  any 
post-iiiniMciii  cliiuigcs.  as  tlu'y  must  be  from  tbr  manner 
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in  which  the  specimen  was  obtained,  and  prepared,  con- 
tain a  very  considerable  number  of  liematoidin  plates 
and  needles. 

The  examinations  for  these  derivatives  of  degenerat- 
ing red  blood  corpuscles  were  made  on  stained  and  un- 
stained sections,  and  on  non-embedded  pieces  of  tissue. 
The  hematoidin  presents  itself  in  the  form  of  rhombic 
plates  and  clusters  of  very  fine  needles.  Often  one  sees 
a  mass  of  hematoidin  like  a  plate,  but  thicker  and  less 
regular,  somewhat  club-shaped  on  both  ends  and  con- 
stricted and  lighter  in  color  in  the  middle.  Such  forms 
consist  of  a  plate.  Iwth  ends  of  which  are  thickly  beset 
with  fine  needles.  The  picture  reminds  one  of  a  straight 
magnet  which  has  been  dip]5ed  in  iron  filings,  these  hav- 
ing been  attracted  by  and  collected  around  the  two  poles. 
Thin  plates  of  hematoidin  are  yellowish-brown  in  color, 
and  so  are  the  points  of  the  needles  which  stand  out 
around  the  darker  center  of  the  star-shaped  clusters. 
All  of  these  crystals  give  the  tyi)ical  bematoidin  rt'ac- 
tion  with  the  sulphuric  acid  test. 

Tbc  hydrochloric  acid,  ferro-cyanido  of  potash  test  for 
hemosiderin  was  negative ;  this  iron-containing  waste- 
product  of  degenerating  red  blood  corpuscles  was  not 
found. 

The  liematoidin  is,  as  stated,  found  all  over  the  inter- 
villous space;  it  is  also  found  in  the  canalized  fibrin,  in 
the  most  superficial  layers  of  the  serotina,  and  also  to 
a  slight  extent  in  the  supei-ficial  maternal  blood  sinuses 
of  Ibe  serotina.  also  in  the  small  blood  space  between  the 
chorion  lacvc  and  decidua  reflexa. 

Nowhere  is  this  hematoidin  found  in  fetal  blood. 
The  chorionic  vessels  and  those  of  the  villi  arc  absolute- 
ly free  from  it.  'I'liis  fact  is  quite  important,  as  it 
])r()ves,  aside  from  the  nature  of  the  specimen,  that  any 
idea  as  to  a  post-mortem  nature  of  the  hematoidin 
found  can  and  must  be  discarded.  Hematoidin  is  evi- 
dentlv    formed   in   the  maternal   blood  circulating  very 
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slowly  in  the  intervillous  space,  and  found  only  there 
and  in  its  immediate  neighborhood. 

It  ought  to  be  remarked  that  in  order  to  carefully 
study  the  exact  distribution  of  the  hematoidin  and  not 
to  be  misled  by  a  few  crystals  carried  into  a  foreign  ter- 
ritory by  the  cutting  knife,  the  latter  must  be  carried 
over  the  block  first  in  one  and  then  in  another  direction. 

It  appears  that  the  finding  of  a  derivative  of  decom- 
posing blood  in  the  intervillous  space  of  an  early  pla- 
centa is  of  a  good  deal  of  interest.  It  seems  to  prove,  in 
the  first  place,  that  this  space  is  not  simply  a  maternal 
blood  space,  is  not,  as  has  been  claimed,  lined  by  vascular 
endothelium.  If  it  were,  there  is  no  reason  why  the 
blood  should  decompose  in  it  even  if  the  circulation  is 
slow.  As  far  as  I  am  aware,  blood  circulating  inside  of 
a  properly  lined  blood  channel  never  decomposes  to  such 
an  extent  that  a  large  amount  of  hematoidin  is  formed. 

But  the  hlood  in  the  intervillous  space  is  only  partly 
enclosed  by  maternal  tissue,  and  by  no  means  contained 
throughoiit  in  vascular  endothelium.  Therefore,  the 
blood  has  a  tendency  to  change  and  to  decompose.  The 
presence  of  hematoidin  also  speaks  strongly  for  the 
assumption  that  the  canalized  fibrin  is  likewise  a  deriva- 
tive of  the  blood  in  the  intervillous  space. 

The  question  arises,  What  becomes  of  all  of  the  hema- 
toidin formed  during  pregnancy?  It  will  certainly  not 
all  1)0  deposited  where  it  is  formed,  because  some  of  it 
was  found  in  the  maternal  venous  sinuses  in  the  sero- 
tina.  It  therefore  appears  that  some  of  this  hematoidin, 
at  least,  is  taken  up  liy  the  blood  current  and  carried 
through  the  uteio-placental  veins  into  the  general  ma- 
ternal blood  cu7-rent.  It  is  probable  that  the  henuitoidin 
so  taken  uj)  will  be  carried  throughout  the  right  side  of 
the  heart  to  be  deposited  in  the  lungs.  If  this  is  the 
case,  we  ought  to  be  able  to  find  it  there  after  death  oc- 
curring during  or  after  pregnancy.  This  task  might  be 
nuide  somewhat  (lilfieult  on  account  of  the  anthracosis 
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usually  found  in  the  lungs  of  adults.  Of  animals  which 
could  be  used  exjDcri mentally  to  investigate  this  point, 
I  think  the  only  available  ones  would  be  those  primates 
of  which  it  is  known  that  their  placentae  are  like  the 
human  one.  Rodents  could  not  be  used,  since  their  pla- 
centee  are  of  quite  a  different  type.  It  would  hardly  be 
j^roper  to  theorize  whether  or  not  some  of  the  subjective 
symptoms  of  pregnancy  might  be  dependent  upon  the 
presence  of  hematoidin  circulating  in  the  maternal 
blood.  But  it  seems  reasonable  to  consider  as  very  prob- 
able, a  causal  relation  between  the  presence  of  hema- 
toidin in  the  circulation  of  pregnant  women  and  the 
jDeculiar  marked  frequency  of  embolism  and  thrombosis 
during  gestation,  and  post-partum.  In  giving  a  short 
review  of  the  above  report,  facts  either  not  observed  pre- 
viously by  other  investigators  of  the  subject,  or  facts 
noted  previously  but  not  confirmed,  or  details  in  which 
I  differ  from  other  well-known  writers  upon  the  placenta 
may  now  here  be  briefly  recapitulated: 

1.  In  the  amnion,  near  the  insertion  of  the  cord,  there 
were  found  small  cavities  contained  between  two  layers 
of  amniotic  mesoderm.  It  is  possible  that  these  small 
cavities  are  due  to  a  reduplication  of  the  amnion  occur- 
ring at  a  very  early  stage  of  its  foundation. 

2.  The  chorionic  epithelium,  and  that  of  the  villi, 
presents  itself  in  two  very  distinct  layers,  each  of  charac- 
teristic differentiating  features.  The  Langhaus  "Zell- 
schicht,"'  has  been  found  in  a  single  cell  layer  only,  no- 
whore  as  a  double  or  a  triple  layer.  The  epithelium  does 
not  possess   a  basement  membrane. 

3.  Plasmodial  (syncytial)  buds  springing  from 
chorion  and  villi  are  very  abundantly  found.  Plasmo- 
dia] islands  in  the  intervillous  spaces  do  not  exist;  what 
appears  as  such  are  buds  separated  from  their  bases  by 
the  direction  of  the  cut  of  the  knife. 

4.  Kastchenko's  •'•Zellknoten'''  are  likewise  not  at  all 
islands  floating  in  tlic  intervillous  space,  but  deciilual 
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and  syncytial  tissue  detached  from  the  decidua  in  the 
same  manner  as  the  buds  are  detached. 

0.  The  chorion  at  the  antiplacental  pole  still  shows 
remnants  of  villi. 

6.  The  decidua  serotina,  as  well  as  the  vera,  show  al- 
ready patches  of  tissue  in  a  state  of  coagulation  necrosis. 
\Yhere  this  latter  is  manifest,  there  are  found  numerous 
leucocytes,  many  of  which  are  in  a  process  of  nuclear 
fragmentation. 

T.  The  decidua  reflexa  is  in  that  stage  of  degenera- 
tion, as  has  been  first  minutely  described  by  ^linot. 
(Lc). 

8.  Evidences  are  still  found  in  connection  with  the 
decidua  reflexa,  which  prove  that  it  once  was  very  vascu- 
lar and  that  the  intervillous  space  filled  with  blood  once 
surrounded  the  wliolc  ovum. 

9.  The  decidua  serotina  is  not  throughout  its  whole 
extent  lined  by  vascular  endothelium,  nor  have  chorion 
and  villi  such  a  lining. 

10.  Changed  remnants  of  tlie  original  uterine  epithe- 
lium are  occasionally  found  on  tlie  surface  of  the  sero- 
tina and  every v.'here  on  the  surface  of  the  vera. 

]  1 .  The  open  spaces  of  the  spongiosa,  the  changed 
uterine  glands  show  epithelium  varying  from  the  nor- 
mal to  a  stage  of  complete  degeneration,  and  these 
spaces  are  not  filled  with  blood,  but  with  mucoid  or  hya- 
line material,  cell  remnants  and  hyaline  spheres. 

12.  The  intervillous  space  contains  maternal  blood 
which  in  its  corpuscular  elements  is  very  different  from 
the  fetal  blood  found  in  the  blood-vessels  of  the  chorion 
and  villi. 

13.  The  main,  if  not  the  exclusive  source  of  the  canal- 
ized fibrin,  is  the  maternal  blood  in  the  intervillous 
space. 

14.  In  this  space  are  also  found  numerous  hema- 
toidin  crystals ;  these  insoluble  derivatives  of  degenerat- 
ing red   l)li)od   cnr])uscles  are   in   part  carried   into  the 
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utero-jolacental  veins,  and  from  there  into  the  general 
maternal  circulation.  They  stand  most  probably  in  a 
eansal  relation  to  the  comparative  frequency  of  em- 
bolism and  thrombosis  during  pregnane}'  and  post- 
partum. 

Having  been  engaged  for  some  time  in  the  study  of 
the  early  placenta  and  having  examined  placentse  and 
ova  from  two  weeks  to  several  months'  old,  I  have  above 
occasionally,  though  rarely,  referred  to  conditions  found 
at  different  stages.  In  order  to  avoid  any  misunder- 
standing, I  want  to  emphasize  that  the  observations  re- 
corded refer  to  the  one  placenta  only.  The  favorable 
circumstances  under  which  it  was  obtained  seemed  to 
warrant  its  separate  description,  which  I  hope  I  will 
soon  be  able  to  follow  up  by  a  comprehensive  paper  on 
the  histology  and  development  of  the  early  placenta. 

December  1.3,  1897. 
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LYMPH-STOMATA  IN  THE  AMNION. 

MAXIMILIAN  HERZOG. 

The  microscopic  specimens  exhibited  come  from  a  full 
term  amnion  which  presented  the  unusual  feature  of  be- 
ing completely  unattached  to  the  chorion  and  separated 
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from  it  by  a  quantity  of  chorionic  (not  amnionic)  fluid. 
Tiiis  is  a  condition  wliich  is  not  frequently  found  in 
man,  while  it  is  the  normal  state  of  things  in  many  of 
the  mammals,  for  instance  the  sheep.  I  received  this 
amnion  and  the  other  placental  structures  at  once  after 
they  had  been  delivered  together  with  a  healthy,  normal 
child.  In  order  to  immediately  decide  the  question 
whether  this  anmion  was  covered  on  both  sides  with 
epithelium,  it  was  silvered  in  the  manner  used  ordinar- 
ily for  the  purpose  of  demonstrating  intercellular  cement 
substance,  lymph-stomata,  etc. 


Amnion,  full  term.     Silvered  Leitz  ob.i.  No.  7,  Eye  piece  No.  3. 

It  was  found  that  the  amnion  was  covered  with  epithe- 
lium on  one  side  only ;  the  process  of  silvering,  however, 
demonstrated  some  interesting  features.  While  with 
the  ordinary  methods  the  amniotic  epithelial  cells  ap- 
pear more  or  less  as  regular  columnar  cells,  the  silvering 
clearly  shows  that  they  are  very  irregularly  polygonal. 
The  cell  boundaries  are  fine  and  irregularly  wavy  lines. 
The  silvering  shows  very  beautifully  the  vaeuolation  of 
the  cell  protopasm  which  has  been  demonstrated  before 
with  the  ordinary  staining  methods.  The  silvering  also 
shows  that  intercellular  protoplasmic  bridges,  as  has 
been  claimed  to  be  demonstrated  do  not  exist.  The  most 
interesting  feature  shown  is  the  following:  Here  and 
there  one  can  see  very  dark  spots,  around  which  the  epi- 
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thelial  cells  are  grouped.  The  picture  seen  is  identical 
with  that  of  the  lymph-stomata  of  the  peritoneum  and 
mesentery.  It  appears  therefore  that  the  amnion  is  a 
true  serous  membrane  with  lymph-channels  and  lymph- 
stomata. 

Dec.   13,   1897. 


M.  L.  Harrfs  and  ^Iaxi.miliax  Herzog  presented  a 
report  of  cases  of  lipoma  of  the  renal  capsule  June  14, 
1897. 

Emil  Ries  read  a  paper  upon  "Tumors  of  the 
AVolffian  Body  and  Duct,"  December  13,  1897. 

Carl  Wagxer  reported  a  case  where  a  large  sarcoma 
of  the  ovary  complicated  pregnancy,  February  14,  1898. 

^Iarie  J.  Mergler  demonstrated  specimens;  1,  a  rap- 
idly growing  fibromyonia  of  the  uterus ;  2,  a  fibromyoma 
of  the  round  ligament,  March  14,  1898. 

J.  L.  ^McCoLLUM  presented  a  specimen  showing  very 
marked  tumor  metastasis  in  the  omentum  from  an 
adeno-eareinoma  of  the  ovary.  May  9,  1898. 


THE  LYMPHATIC  SYSTEM. 


HODGKIX'S  DISEASE. 

GREAT   DECREASE   I:N'   SIZE   OF   TUMOR    .MASSES   UNDER   IN- 

TERCURREXT   ERYSIPELAS  ;   RAPID   RECURRENCE  ; 

DEATH.      UNUSUALLY  EXTENSIVE  LYMPHOID 

INVOLVEMENT  OF  ALIMENTARY  TRACT 

SHOWN    POST-MORTEM. 

JAMES  B.   HERRICK. 

J.  C,  Bohemian,  about  45,  noticed  enlargement  of 
glands  on  right  side  of  neck  three  montlis  before  enter- 
ing Cook  County  Hospital.  During  these  three  months 
other  glands  in  the  neck,  axilla?  and  groins  had  become 
painlessly  enlarged.  But  slight  effect  on  general  health ; 
few  pressure  symptoms  though  mediastinal  glands  and 
abdominal  glands  were  on  physical  examination,  en- 
larged. Xo  leukajmic  blood  changes.  Whole  appear- 
ance typical  of  rather  acute  Hodgkin's  disease.  No  im- 
"provement  under  arsenic. 

In  about  two  months  erysipelas  accidentally  developed 
in  the  right  arm,  and  extended  in  migratory  fashion 
over  head  and  chest,  the  whole  attack  lasting  fully  two 
weeks.  Several  subcutaneous  phlegmons  were  opened 
from  wliieli  the  streptococcus  pyogenes  alone  was  recov- 
ered. Patient  at  one  time  so  extremely  ill  with  high 
temperature,  ra]>'d  pulse,  emaciation,  weakness,  de- 
lirium tliat  I'ocovcry  regarded  as  doubtful.  Gradual  im- 
provenu'nt  and  disappearance  of  erysipelatous  symp- 
toms. 

Durintr  this  attack  the  ghindular  masses  diminished 


346 


JAMES    B.    HERRICK. 


in  size  rapidly  and  in  a  most  remarkable  manner. 
Tumors  in  the  neck,  groins  and  axillge  decreased  from 
the  size  of  the  closed  fist  to  that  of  an  olive  or  hazel-nut. 
The  change  in  the  man's  appearance  was  most  striking, 
especially  as  the  emaciation  was  marked. 


X'lMifonn  a])i)(Mi(lix  iiiiojiened :   cecum  and  ilium  opened. 

Thougli  erysipelas  toxins  were  later  used  there  was  a 
progressive  increase  in  size  of  the  tumors.  All  the 
palpable  glands  became  greatly  enlarged,  there  were 
physical  signs  of  mediastinal  growths.  Evidence  of  ob- 
struction to  respiration  and  swallowing  became  more 
pronounced,  anemia   increased,  tliore  was  some  edema 
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and  great  loss  of  flesh,  and  the  patient  died  from  general 
asthenia  in  a  year  from  the  beginning  of  his  symptoms. 


Stomach   opened. 

The  autopsy  (Dr.  Hektoen)  revealed  enormous  tumor 
masses  in  the  neck  and  mediastinum  making  pressure 
on  the  esophagus  and  trachea  (specimen  presented). 
The  nares  and  pharynx  were  filled  with  nodules ;  the  ton- 
sils met  in  the  center.  There  was  free  fluid  in  the 
pleura.  The  lungs  were  unevenly  infiltrated  with 
tumor  masses.  The  heart,  kidney,  liver  contained  no 
nodules ;  the  spleen  held  one.  Large  tumors  were  in 
either  iri'oin. 
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Tlie  intestines,  larue  and  small,  showed  general  en- 
largement of  the  lymphoid  nodules ;  Peyer's  patches  and 
the  solitary  follicles  were  all  markedly  increased  in  size. 
On  the  external  surface  these  enlarged  areas  showed 
black.  The  cecnm  was  filled  with  hard,  blackish  nodules 
and  masses  attached  to  the  wall  of  the  intestine.  The 
appendix  vermiformis  was  greatly  enlarged,  being 
thicker  than  a  man's  thumb.  Its  lumen  was  filled  with 
hard  nodular  masses  and  its  opening  into  the  cecum  oc- 
cluded. 

The  esophagus  contained  many  enlarged  nodes.  The 
mucous  membrane  of  the  stomach  was  rough  and  uneven 
and  filled  with  small  nodules,  even  up  to  the  size  of  a 
hazel-nut.  Some  nodules  here,  as  in  the  intestine,  were 
polypoid  in  appearance. 

The  points  of  especial  interest  in  the  case  are : 

1.  The  marked  decrease  in  the  size  of  the  tumors 
under  the  influence  of  a  migrating  erysipelas. 

2.  'I'he  prompt  renewal  of  the  growth  of  the  tumors 
as  the  erysipelas  disappeared. 

3.  The  universal  enlargement  of  the  lymphoid  struc- 
tures in  the  alimentary  tract,  tongue,  pharynx,  esopha- 
gus, stomach,  small  and  large  intestine. 

.March  8,  ISOS. 


THE  :\IORBID  AXATOMIC  EVIDENCES  OF  THE 

LYMPHATIC  COXSTITUTIOX  IX 

IDIOPATHIC  EPILEPSY. 

A.  P.  oiii.:\[AcirEu. 

In  the  course  of  an  iiivestigntioii  into  the  pathology 
of  epilepsy,  carried  on  since  last  Jiilv  at  the  Oliio  Hos- 
pital for  Epileptics,  a  scries  of  uniform  and  hitlierto 
undescribed  conditions  have  beon  found  at  auto])sy  in 
certain  cases  of  epilepsy,  and  it  is  to  these  ])arti('u1ar 
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couclitions  that  3^our  attention  is  respectfully  invited. 

It  is  scarcely  necessary  to  remind  you  that  no  con- 
stant gross  or  microscopic  lesion  has  been  discovered  in 
epileps)^,  especially  in  what  we  might  style  "pure" 
epilepsy,  or  "primary"  epilepsy,  or  idiopathic  grand  mal. 
This  may,  in  part  at  least,  be  due  to  the  fact  that  atten- 
tion has  too  exclusively  been  concentrated  upon  the. cen- 
tral nervous  system  to  the  neglect  of  the  body  as  a  whole, 
and  that  too  much  weight  has  been  laid  upon  changes  in 
the  brain  wliich  are  doubtless  of  a  secondary  character, 
due  to  the  action  of  some  extrinsic  cause.  This  poverty 
as  regards  somatic  details  will  be  fully  appreciated  by 
anyone  who  searches  the  literature  of  epilepsy  with  the 
desire  of  obtaining  post-mortem  records  in  which  the 
data  has  been  determined  with  that  exactness  and  ful- 
nes  sdemanded  by  modern  pathologic  research. 

Tt  was  precisely  this  condition  of  affairs  that  led  us, 
on  commencing  our  work,  to  look  with  especial  care  to 
the  gross  and  microscopic  pathology  of  the  cases  which 
came  to  autopsy,  in  the  hope  that  the  data  carefully 
gathered  and  reliably  recorded  would  ultimately  furnish 
statistics  from  which  conclusions  could  be  drawn;  and 
that  eventually  there  might  be  established  what  has 
always  been  lacking  as  a  foundation  for  the  study  of  epi- 
lepsy, and  what  is  fundamental  for  the  rational  study 
of  any  disease,  viz.,  a  morbid  anatomy. 

Eighteen  cases  have  been  examined  post-mortem  since 
this  work  was  inaugurated,  and  in  eight  of  these  cases 
some  distinctive  features  were  met,  which,  from  their 
comparative  constancy  and  singularity  were  regarded  as 
more  than  accidental  occurrences.  These  eighteen  cases 
represented  various  types  of  epileps}^  and  the  insanities 
accompanied  by  epileptoid  phenomena.  The  findings  at 
autopsy  natural]}^  varied  widely  in  these  cases,  as  would 
be  expected  from  their  clinical  diversity.  The  details 
with  reference  to  the  tirst  six  of  them  were  recorded  in 
the  Biillel/in  issued  by  the  hos])ital  last  January  ;  and  in 
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another  publication,  to  be  ready  in  a  short  time,  the  full 
account  of  the  eighteen  cases  will  be  given. 

So  far  as  the  clinical  side  is  concerned  it  is  impor- 
tant to  note  that  these  eight  cases  include  all  of  the  ex- 
amples of  typic  idiopathic  grand  mal  which  have  thus 
far  been  examined  at  post-mortem.  The  patients  were 
all  young  adults,  varying  in  age  from  IT  to  35  years. 
All  of  them,  except  one,  suffered  with  epilepsy  from 
childhood.  Four  of  them  had  periodic  epileptic  mania. 
One  man  died  from  maniacal  exhaustion:  one  com- 
mitted suicide:  two  women  and  one  man  were  found 
dead  in  bed  after  having  retired  in  apparent  good 
health,  which  is  to  say  (and  this  should  be  emphasized), 
that  out  of  the  eight  cases  there  were  three  instances  of 
sudden  death,  in  at  least  two  of  which  no  lesion  to  ac- 
count for  the  abrupt  ending  could  be  found. 

The  gross  pathologic  anomalies  in  these  eight  cases, 
which  are  illustrated  by  the  specimens  to  be  submitted 
for  your  examination,  may  be  summarized  as  follows : 
A  persistent,  enlarged,  and  apparently  active  thymus 
body:  a  pronounced  hyperplasia  of  the  intestinal  and 
splenic  lymph-follicles;  a  more  or  less  marked  hyper- 
trophy of  the  lymphatic  glands,  and  of  the  lymph-ade- 
noid follicles  of  the  tongue,  larynx,  trachea,  esophagus, 
tonsils,  and  even  of  the  stomach;  a  narrowing  of  the 
arteries ;  an  abundant  development  of  fat ;  an  enlarge- 
ment of  the  thyroid ;  and  certain  osseous  changes  indica- 
tive of  old  rickets.  Xot  all  of  these  abnormalities  were 
present  in  a  single  case,  though  the  persistent  thymus, 
with  one  or  more  features  added,  was  constant.  With 
the  specimens  before  you  it  will  not  be  necessary  to  enter 
into  minutine  of  description  since  you  will  readily  recog- 
nize the  thymic  body,  the  enlarged  follicles,  narrow 
arteries,  etc. 

Taken  collectively,  these  morbid  anatomic  conditions 
make  a  picture  of  what  the  German  pathologists  style 
the   "lymphatic   constitTition.""      TIic   evidences   of    the 


IDIOrATIllC   EPILEPSY.  351 

lymphatic  constitution  have  been  noted  for  a  number  of 
years  in  connection  with  several  diseases,  but  never,  so 
far  as  I  can  determine,  have  they  been  described  in  con- 
nection with  epilepsy. 

There  are  two  morbid  conditions,  accompanied  by  a 
more  or  less  jDerfect  picture  of  the  lymphatic  constitu- 
tion, which  seem  especially  important  in  relation  to  what 
we  have  found  in  our  epileptics.  One  of  them  is  laryn- 
gismus stridulus,  or  more  exactly,  what  the  Germans 
style  "thymic  asthma,"  which  is  well  known  clinically, 
and  which  is  often  responsible  for  very  sudden  death  in 
the  infants  affected.  The  other  condition  is  sudden 
death  in  apparently  healthy  adults  with  no  assignable 
lesion,  and  in  whom  only  the  persistent  thymus,  with 
other  evidences  of  the  lymphatic  constitution,  is  found 
at  autopsy.  It  is  impossible  to  discuss  these  extremely 
interesting  morbid  states  in  the  time  at  our  disposal,  and 
it  must  be  sufficient  sini|)ly  to  emphasize  the  fact  that 
the  morbid  anatomy  of  the  lymphatic  constitution  is 
j)eculiar,  not  only  to  these  conditions,  but,  apparently 
also,  to  at  least  certain  cases  of  idiopathic  epilepsy.  Of 
this  morphologic  analogy  there  can  be  little  doubt,  and 
in  the  report  upon  four  of  our  cases  in  the  January 
Bulletin,  arguments  were  advanced  for  defining  a  clin- 
ical as  well  as  anatomic  analog}-  between  thymic  asthma, 
thymic  sudden  death,  and  epilepsy. 

What  the  significance  of  the  lymphatic  constitution  is, 
in  its  relation  to  thymic  sudden  death,  is  not  at  all  clear, 
although  numerous  hypotheses  have  been  called  into  ac- 
count :  and  this  is  precisely  the  case  in  relation  to  our 
own  wori\  where  this  peculiar  anatomic  picture  has  been 
shown  to  occur  in  certain  epileptics.  AVithout  resorting 
to  pure  speculation  the  present  state  of  our  knowledge 
in  relation  to  the  lymphatic  constitution  prohibits  an 
explanation,  and  since  speculation  has  played  too  exclu- 
sive a  part  in  the  attempts  to  account  for  that  myster- 
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ions  malady,  epilepsy,  we  propose  to  refrain  from  in- 
dnlging  in  this  ver}''  tempting  pastime. 

With  this  naturally  very  much  condensed  introduc- 
tion, which  will,  I  trust,  make  them  more  intelligible, 
I  beg  to  submit  the  specimens  which  illustrate  the  per- 
sistent and  hyperplastic  thymus;  the  intestinal  and 
splenic  lymphatic  hyperplasia;  the  narrow  arteries;  the 
hyiDcrtrophied  lymphatic  glands;  and  the  excessive  de- 
velopment of  fat ;  which  were  obtained  from  three  of  the 
eight  epileptics,  all  of  whom  presented  the  typic  picture 
of  the  lymphatic  constitution  at  autopsy. 

Mav  9.  1898. 


LYMPHOSAKCOMA  OF  THE  MESENTERY. 

MAXIMILIAN   IIKRZOG. 

Some  time  ago  Dr.  ]\r.  L.  Harris^  and  myself  reported 
a  case  of  lymphosarcoma  of  the  mesentery  operated  on 
successfully  in  a  boy  of  5  years  old.  When  I  then  col- 
lected the  literature  of  the  subject,  I  was  able  to  tabu- 
late a  total  of  57  cases  of  solid  mesenteric  tumors,  of 
which  about  10  were  sarcomata.  To  the  latter  class  I 
am  now  able  to  add  a  new  case.  As  in  most  instances  of 
solid  mesenteric  tumors,  the  exact  diagnosis  as  to  loca- 
tion was  not  made  intra  vitam.  For  a  short  abstract  of 
the  history  of  the  case,  I  am  indebted  to  Dr.  R.  B. 
Preble,  under  whose  care  the  patient  was  during  his  last 
weeks  of  life.    The  history  is  as  follows : 

Sept.  14,  1898,  H.  G.,  German,  62  years  old.  physician.  He 
traveled  extensively  as  a  young  man,  living  for  a  time  in 
Asia,  where  he  escaped  all  diseases  except  a  mild  malaria;  has 
lived  many  years  in  Chicago.  About  six  years  ago  he  discov- 
ered a  moderate  glycosuria,  which  disappeared  on  a  course  of 
Carlsbad  treatment.  The  glycosuria  never,  to  his  knowledge, 
leturned.  He  had  been  a  moderate  drinker  all  his  life;  never 
had  syphilis.  'J'he  present  illness  is  of  rather  indefinite  onset, 
both  as  to  time  and  symptoms,  but  he  must  have  been  ailing 
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for  about  two  months.  He  has  continued  to  do  his  medical 
work  up  to  one  week  ago,  and  complains  only  of  weakness, 
dyspnea,  moderate  constipation,  and  of  the  increasing  size  of 
the  abdomen.  A  short  time  ago  he  had  what  he  describes  as 
an  epididymitis-  followed  by  swelling  of  the  lymph  glands  be- 
low Poupart's  ligament.  It  continued  only  a  short  time,  and 
has  now  entirely  disappeared.  He  has  had  no  vomiting,  no 
diarrhea,  no  jaundice,  no  hemorrhages. 

Examination. — \Vell  nourished  and  rather  fat  man,  appar- 
ently about  GO  years  old;  no  jaundice,  no  cyanosis;  moderate 
dyspnea,  moderate  edema  of  the  feet.  Lungs:  lower  borders 
high,  but  move  freely  on  respiration;  no  rales,  no  Huid  in 
pleural  cavities.  Heart:  displaced  upward  by  the  digh  dia- 
phragm, but  normal  in  size.  Tones  pure  and  of  normal  inten- 
sity. Pulse:  regular,  strong,  normal.  Abdomen:  prominent, 
contains  large  amount  of  free  fluid,  which  changes  promptly 
with  change  of  position.  No  varicose  veins.  Liver:  can  not 
be  palpated,  nor  outlined  by  percussion.  Spleen:  palpable. 
Lymphatic  glands:  below  Poupart's  ligament  both  sides  about 
the  size  of  a  hen's  egg;  elsewhere  not  palpable.  Urine:  con- 
tains no  sugar,  albumin  nor  casts.  Blood  examination,  nega- 
tive. 

Diagnosis. — Atrophic  cirrhosis  of  the  liver,  based  on  ascites, 
paljjable  spleen,  absence  of  any  other  manifest  cause  for  ascites 
and  the  history.  The  enlarged  glands  in  the  groins  are  not  ac- 
counted for  except  as  the  probable  result  of  an  ulcer  of  the  leg. 

Treatment. — Diuretics,  salines  and  mild  diet. 

The  fluid  in  the  abdomen  gradually  increased,  causing  dysp- 
nea, until  it  was  decided  to  tap  the  patient.  Withdrew  6000 
c.c.  of  milky  fluid,  s.g.  1012,  large  amount  of  albumin,  sugar, 
2  per  cent.  The  fluid  cleared  on  being  shaken  with  ether; 
contained  few  round  mononuclear  cells  with  fat  granules.  The 
fluid  was  that  of  a  chylous  and  not  of  an  adipose  ascites.  After 
withdrawal  of  the  fluid,  large  numbers  of  tumor  masses  could 
be  felt  throughout  the  abdomen.  After  the  tapping,  the  pa- 
tient rapidly  lost  strength,  developed  an  edema  of  the  depend- 
ent portions  of  the  body,  and  on  the  last  day  a  very  slight 
icterus. 

Clinical  diagnosis. — Tumor  abdominis,  probably  carcinoma, 
but  there  is  no  evidence  pointing  to  the  primary  organ.  Chy- 
lous ascites  due  to  obstruction  of  thoracic  duct  by  the  tumor. 

The  post-mortem  was  made  by  the  author,  Oct.  16, 
1898 — fifteen  hours  after  death.  Tlie  protocol  of  the 
autops}^  reads  as  follows : 

The  body  is  that  of  a  very  strong,  heavy  man,  about 
60  years  of  age;  estimated  weight  250  to  260  pounds; 
AVfll  nourished.     Post-moriom  ritriditv  and  lividitv  well 
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marked;  extensive  edema  of  the  lower  extremities,  more 
marked  on  the  right  than  on  tlie  left  side;  edema  of  the 
scrotum.  The  skin  of  the  legs  is  hard  and  brownish  in 
color.  Between  the  nmbilicns  and  the  symphysis  pubis, 
to  the  left  of  the  linea  alba,  is  a  circular  trocar  wound, 
almost  closed.  On  making  the  primary  long  incision  the 
whole  skin  over  thorax  and  abdomen  is  found  to  be 
edematous,  a  clear  fluid  oozing  out  from  it. 

The  abdominal  cavity  contains  from  two  to  three 
gallons  of  a  yellowish,  very  turbid  ascitic  fluid.  The 
riglit  pleural  cavity  contains  quite  a  large  amount  of 
clear  fluid ;  the  exact  amount  can  not  be  estimated,  since 
on  manipulation  ascitic  fluid  from  the  abdomen  runs 
over  into  the  pleural  cavity  and  mixes  with  the  clear 
pleuritic  transudate.  The  pericardium  is  smooth  and 
contains  in  its  cavity  a  slightly  increased  amount  of 
pericardial  fluid.  The  external  surface  of  the  heart — 
which  latter  is  of  normal  size — shows  a  moderate 
amount  of  fat ;  the  myocardium  is  soft,  flabby  and  pale ; 
the  orifices  are  normal  in  size;  the  endocardium  is 
smooth  over  its  whole  extent;  the  valves  are  normal. 
The  intima  of  the  large  vessels  is  smooth;  the  walls  of 
the  coronary  arteries  are  somewhat  stiff  and  thickened, 
their  intima,  however,  is  perfectly  smooth. 

Lungs:  Xo  adhesions  on  either  side;  quite  an 
amount  of  clear  fluid  on  the  right  side.  The  lower 
lobe  of  the  right  lung  shows,  on  its  anterior  surface, 
several  subpleuritic,  flat,  grayish-white  patches,  raised 
slightly  above  the  surface;  there  were  also  found  in 
the  puhnonary  parenchyma  several  firm,  hard  nodules, 
likewise  of  a  grayish-wliite  color.  The  entire  lower 
lobe  of  the  right  lung,  on  section,  appears  more  or 
less  collapsed  and  solid:  pieces  from  this  part,  how- 
ever, still  float  on  water.  The  lower  lobe  of  the  left 
lung  also  contains  several  hard  nodules  of  the  same 
type  as  those  mentioned  above.  Both  lungs  are 
markedly   edematous   throughout.      On  the  left   pleura 
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costalis,  about  the  region  of  the  fifth  rib,  in  the  axil- 
lary line,  are  found  some  small  grayish-white,  slightly 
prominent  patches.  The  bronchial  glands  on  either 
side  are  enlarged,  firm  and  nodular,  and  on  section, 
appear  grayish-white  and  somev.diat  translucent.  In 
the  glands,  from  which  small  amounts  of  whitish  ma- 
terial may  be  scraped,  are  numerous  hemorrhagic 
spots.  The  omentum  majus  is  studded  throughout 
its  whole  extent  with  firm,  grayish-white  nodules  from 
a  few  millimeters  to  one  centimeter  in  diameter. 

The  spleen  is  large,  smooth,  quite  firm  and  dark — 
brownish-red  on  section;  the  trabeculte  stand  out  dis- 
tinctly and  prominently.  The  kidneys  are  of  normal 
size,  capsules  smooth,  easily  detachable;  cortex  and 
medulla  normal  in  size  and  proportion;  cortical  mark- 
ings fairly  distinct.  The  mucous  membrane  of  the 
pelvis  is  smooth.  The  adrenals,  more  or  less  embed- 
ded in  tumor  masses,  show  very  marked  pigmentation 
on  section;  their  substance,  however,  is  uniformly 
soft.  The  mesenter}^,  the  head  of  the  pancreas,  the 
retroperitoneal  glands  and  the  omentum  minus  form 
one  large,  irregular  tumor,  the  component  parts  of 
which  are  united  to  each  other  more  or  less  firmly  by 
nodular  masses.  The  mesentery  and  the  retroperi- 
toneal glands  form  a  tumor  mass  as  big  as  two  large 
fists;  the  omentum  minus  is  irregularly  infiltrated 
with  firm  nodules ;  the  head  of  the  pancreas  presents 
a  roundish  mass  four  or  five  centimeters  in  diameter. 
In  the  rest  of  the  pancreas,  the  glandular  tissue  appears 
normal,  with  the  exception  of  some  small  hemorrhagic 
foci.  To  the  tumor  involving  mesentery  and  head  of  the 
pancreas,  part  of  the  circumference  of  the  duodenum 
is  firmly  attached.  'I'lio  lumen  of  this  gut.  liowever, 
docs  not  show  any  nuirked  constriction,  and  there  is 
no  impediment  to  the  flow  of  the  bile,  which,  on  slight 
pressure  ujion  the  gall-bladder,  escapes  through  the 
com  moil  duet.     The  stomach  appears  normal.     On  the 
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under  surface  of  the  head  of  the  gall-bladder  there  are 
three  flat,  grayish- white,  somewhat  prominent  subperi- 
toneal patches.  The  gall-bladder  contains  thickened, 
cloud}',  dark-green  viscid  bile.  Its  mucous  membrane 
is  smooth. 

The  liver  is  small  in  size,  nodular  and  uneven  over 
its  entire  surface.  The  liver  tissue  is  firm  and  uneven 
on  section.  Masses  from  the  size  of  a  pin-head  to 
that  of  a  millet-seed  rise  above  the  level  of  the  cut 
surface  and  make  it  uneven.  Several  small  nodular, 
grayish-white,  enlarged  lymph-glands  are  found  be- 
liind  and  around  tlie  thoracic  aorta  directly  above  the 
diaphragm.  The  lymphatic  vessels  can  be  followed 
downward  behind  the  peritoneum,  as  several  parallel 
white  bands  extending  far  down  into  the  pelvis.  The 
left  inguinal  glands  are  hard  and  firm,  enlarged  to  the 
size  of  a  large  walnut,  and  on  section,  are  found  to 
be  studded  with  grayish-white  translucent  nodules. 

Anatomic  diagnosis. — ^Falignant  neoplasm  of  the 
mesentery  and  retroperitoneal  glands;  metastases  in 
the  head  of  the  pancreas,  the  omentum  minus  and 
majus,  the  lymphatic  glands  on  the  neck  of  the  gall- 
bladder, the  pleura  costalis  and  pulmonalis,  the  bron- 
chial glands  on  either  side  of  the  lymphatics  along  the 
thoracic  and  abdominal  aorta,  and  the  left  inguinal 
glands.  Compression  atelectasis  of  the  lower  lobe  of 
the  right  lung.  Chronic  passive  congestion  of  the 
spleen.    Cirrhosis  of  the  liver.    General  anasarca. 

Microscopic  examination. — The  tumor  masses  in 
tlie  mesenter}-,  in  the  omentum,  in  the  head  of  the 
pancreas,  in  the  inguinal  glands,  and  in  the  lungs,  are 
all  of  the  same  structure.  They  consist  of  small, 
round  cells  of  the  type  of  the  ordinary  small  lymphoid 
cell.  The  nucleus  is  quite  rich  in  finely  glanular 
chromation,  the  cell  protoplasm  very  scanty.  Besides 
those  cells  there  are  found  in  other  areas  round  cells, 
slightly  larger  than  the  former ;  they  are  more  of  the 
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type  of  those  cells  found  in  the  proliferating  center  of 
Flemniing  in  the  lymph  follicle.  Their  nuclei  are 
larger,  and  the  chromatin  is  not  as  finely,  but  more 
coarsely  granular;  the  cell  protoplasm  is  not  quite  as 
scanty.  The  tumor  cells  are  contained  in  a  meshwork 
or  matrix  of  fine  connective  tissue  fusiform  cells  and 
fibers.  These  cells  and  fibers  are  not  very  abundant, 
still  they  are  much  better  developed  than  they  are  in 
the  normal  lymph  follicle.  The  blood-vessels  in  the 
tumor  masses  are  moderately  numerous  and  not  very 
large.  In  places,  free  blood  is  found  between  the 
tumor  cells.  Large  areas  of  the  neoplastic  tissue  show 
necrobiotic  changes.  All  cells  in  such  territories  have 
lost  their  nuclei,  and  the  cell  body  has  become  somewhat 
swollen  and  indistinct  in  outline;  the  degeneration  has, 
ho^vever,  nowhere  progressed  to  the  formation  of  hyalin 
or  colloid  material.  This  is  noted  expressly,  since  in 
the  other  case  of  lymphosarcoma  of  the  mesentery  re- 
ported by  Dr.  'M.  L.  Harris  and  myself^  there  was  very 
extensive  colloid  degeneration. 

The  above  microscopic  descri|)tion  refers  more  or  less 
to  all  the  tumor  masses.  However,  it  ought  to  be  stated 
that  the  most  marked  and  most  extensive  regressive 
changes  are  present  in  the  large  tumor  mass,  found  in 
and  developed  from  the  mesentery.  Here  we  see  great 
tracts  of  necrobiotic  tissue  and  also  areas  of  fatty  degen- 
eration. The  areolar  tissue  itself  presents  fatty 
changes ;  its  moshwork  is  very  ])oor  in  nuclei  and  shows 
a  great  deal  of  fine  vacnolation.  The  necrobiotic  areas, 
in  a  finely  granular  mass,  sbow  comparatively  few 
nuclei  with  hyperchromatosis,  nuclear  fragmentation, 
karyolysis  and  free  chromatin  granules.  The  tumor 
mass  most  distant  from  the  mesenteric  tumor,  namely. 
the  one  in  the  ins^uinal  glands,  on  the  other  hand,  shows 
very  few  regressive  changes,  but  presents  clear  and  dis- 
tinct cells  and  like  nuclei,  some  with  karvokinetic  fig- 
uros.     Evidences  of  fat  necrosis  were  n(  t    rmiiid. 
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The  body  of  the  pancreas  is  fairly  normal,  so  far  as 
the  parenchymatous  glandular  tissue  is  concerned:  the 
interstitial  connective  tissue,  especially  that  around  the 
small  ducts,  is  increased  in  amount. 

In  the  liver  there  is  seen  a  proliferation  of  the  intra- 
acinous  periportal  connective  tissue;  there  is,  however, 
no  proliferation  of  the  intra-acinous  connective  tissue. 
The  proliferative  processes  are  evidently  active  and  pro- 
gressive, since  the  intra-acinous  tissue  shows  numerous 
ne\\-ly  formed  blood-vessels  and  a  proliferation  of  the 
bile-ducts.  The  tissue  between  the  lobules  also  shows  a 
very  abundant  infiltration,  with  small,  round  cells,  all 
of  the  type  of  small  lymphoid  cells.  Polymorphonu- 
clear leucocytes  were  not  found  in  the  intra-acinous 
septa.  The  liver-cells  proper  are  normal  in  size  and 
arrangement.  There  is  very  little  fatty  degeneration 
in  the  lobules.  Many  of  the  intralobular  bile  capillar- 
ies, especially  those  near  the  periphery  of  the  lobule,  are 
much  distended  and  filled  with  bile  pigment.  The  liver- 
cells  in  the  immediate  neighborhood  of  such  distended 
bile  capillaries  contain  a  considerable  amount  of  gran- 
ular bile  pigment. 

Epicrisis. — The  mesentery,  in  wliich  was  found  by 
far  the  largest  tumor  mass,  was  undoubtedly  the  pri- 
mary seat  of  the  lymphosarcoma,  which  subsequently 
gave  rise  to  metastases  in  the  pancreas,  omentum, 
lungs,  a  number  of  lymphatic  glands,  etc. 

The  ascites,  as  such,  was  due  to  the  cirrhosis  of  the 
liver.  Its  peculiar  nature,  i.  e.,  that  of  a  chylous  ascites, 
must  be  explained  by  pressure  on,  and  perhaps,  com- 
plete obstruction  of,  the  thoracic  duet,  by  lynijih-glands 
enlarged  and  hardened  by  tumor  metastases.  The  sugar 
found  in  the  peritoneal  fluid  may  be  looked  upon  as  a 
vicarious  excretion  of  a  pathologic  metabolic  product 
due  to  the  extensive  pancreatic  involvement. 

It  is  by  no  means  obvious  that  the  advanced  cirrhosis 
of  tlio  liver  in  the  present  case  was  due  entirely  or  even 
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partly  to  alcohol.  The  deceased  had  certainly  during 
the  last  six  years  of  his  life,  i.  e.,  after  his  transitory 
diabetic  attack,  been  a  very  moderate  drinker  only,  and 
he  had  never  had  any  symptoms  of  cirrhosis  except  dur- 
ing the  last  weeks  of  his  life.  It  does  not  appear  entire- 
ly unreasonable  to  assume  that  the  advanced  cirrhosis 
of  the  liver,  giving  rise  to  definite  symptoms  only  to- 
ward the  latter  part  of  a  comparatively  short  illness, 
may  have  been  due  to  toxins  derived  from  the  large 
and  widely  spread  sarcomatous  masses  in  the  abdominal 
cavity  and  brought  to  the  liver  by  the  portal  circula- 
tion. 

This  possibility,  I  think,  can  not  be  viewed  as  an  ab- 
surdity, but  rather  deserves  some  consideration,  if  we 
look  upon  it  in  the  lis'lit  of  the  contributions  upon  the 
subject  of  cirrhosis  of  the  liver  by  Adami*  and  by  Hek- 
toen  and  Weaver,  who  quite  recently  reported  to  this 
society  observations  on  cirrhosis  of  the  liver  in  the 
guinea-pig,  due  to  bacterial  infection  and  to  the  cir- 
culation of  toxins  in  the  liver. 

Januarv  10,  1899. 


LYMPHOMA;  A  BENIGN  TUMOR  REPRESENT- 
ING A  LYMPH-GLAND  IN  STRUCTURE. 

E.    R.    LE  COL'XT. 

I  am  indebted  to  Dr.  J.  B.  ■\Iurphy  for  the  opportu- 
nity to  examine  a  small  tumor,  whicli  from  a  careful 
study,  I  became  convinced  represents  a  benign  non- 
inflammatory, new  growth  of  lymph  nodes ;  in  other 
words,  a  lymphoma,  according  to  Senn,  a  benign  lymph- 
oma according  to  Zeigler  and  others.  Tlie  tumor  was 
located  in  the  left  groin  and  it  had  reached  the  size  of 
a  pigeon's  e^ig  by  a  very  gradual  growtli  for  a  number 
of   years.     Tlie   loft   iniruinal    canal   was   closed :  there 
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was  no  enlargement  of  the  adjoining  lymph  glands 
nor  were  the  lymph  glands  of  the  opposite  side  enlarged. 
The  man  was  in  good  general  health.  He  had  been  in 
good  health  for  a  number  of  years;  there  were  no  sim- 
ilar tumors  elsewhere  on  the  body  and  since  the  removal 
of  this  tumor  three  years  ago  there  has  been  no  recur- 
rence. 


Fig.  1. — The  tumor— ^jxact  size  cut  in  halves  and  laid  open.     From 
the  right  half  a  segment  has  been  removed. 

Examined  in  the  fresh  condition  it  was  oval  and 
flattened  and  not  very  unlike  a  small  kidney  in  shape. 
On  cutting  it  light  reddish  surfaces  were  exposed  which 
were  besprinkled  with  small  inillti-seed-sized  and  some- 
what smaller  light  areas.  These  areas  resembled  greatly 
the  Malphigian  bodies  of  the  spleen;  they  were  found 
to  be  uniformly  distributed  over  the  cut  surfaces  and  in 
this  regard  tliere  was  no  difference  between  the  sub- 
capsular regions  and  parts  more  centrally  located.  A 
fibrous  capsule  surrounded  the  growth,  hut  no  coarse 
trabecula-  entered  its  substance.  Further,  the  growth 
showed  no  points  of  hemorrhage  or  softening;  the  blood- 
vessels exposed  were  all  small. 

Microscopir  r.vniKUudioit   shows  the  tisstie  to  be  dis- 
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tinctly  lymphoid  in  structure  and  made  up  very  largely 
of  lymph  nodes.  The  cells  composing  these  nodes  are 
arranged  in  a  very  peculiar  fashion.  Around  the  peri- 
phery they  form  rows  wliich  extend  for  one  third  and 
iu  rare  instances  one-half  of  the  distance  around  the 
circumference.  The  arrangement  in  rows  is  more  per- 
fect in  some  nodes,  but  in  serial  sections  it  is  found  pres- 
ent to  some  degree  in  every  node.  Frequently  the  rows 
are  doul)le  or  three  or  four  rows  form  a  band  which  ex- 


Fi(!.   2. — r^ymph-nodes. 

tends  aroinid  a  node  for  some  distance  and  breaks  up 
to  anastomose  with  similar  bands  or  single  rows.  Be- 
tween the  rows  and  l)ands  are  cleft-like  spaces  due  to 
unequal  shrinkage  in  tlie  alcohol  witli  which  the  tissue 
was  hardened.  The  edges  of  the  nodes  are  distinct,  as  a 
rule,  hut  in  sonic  node-  the  rows  at  the  edges  jut  out 
into  the  suri'oimding  tissue.  The  cells  forming  these 
rows  are  4  to  5  mikrons  in  diameter  with  a  nucleus  occu- 

l)ving  almost  the  entire  cell,  onlv  a  narrow  margin  of 
•24 
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body  protoplasm  surrounding  the  nucleus.  The  nuclei 
are  round  with  a  deeply  staining  nuclear  membrane. 
The  chromatin  frequently  forms  an  irregular  lining 
for  the  nuclear  membrane  and  usually  two  or  three  cen- 
trally located  large  granules.  The  reticulum  support- 
ing these  cells  is  very  scanty  in  the  outer  zones;  here 


Fig.    3.— Reticulum    from    a    pencilled    section    stained    with    Van 
Gieson's    stain. 

it  forms  delicate  strands  which  extend  parallel  and  be- 
tween the  rows.  Toward  the  center  it  is  more  dense 
and  forms  heavier  bands.  It  is  also  more  dense  around 
the  blood-vessels. 

Blood-vessels  are  present  in  every  node,  usually  two 
or  three  enter.  Entrance  is  obliquely  and  division  fre- 
quently takes  place  after  entrance.  In  such  instances 
the  further  course  of  the  vessel  is  not  easilv  made  out. 
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These  vessels  are  arterioles;  their  walls  are  thick  and 
rather  hyaline.  In  case  the  vessel  is  cut  directly  across 
the  row  formation  is  seen  to  be  very  perfect,  row  after 
row  snrround  the  vessel  throughout  the  entire  node. 
Each  node  also  jDossesses  a  group  of  cells  which  affords 
a  marked  contrast  to  the  cells  which  are  arranged  in 
rows.  These  cells  are  found  in  the  center  of  the  node 
or  near  it;  they  are  large  (8  to  10  mikrons  in  their  long 
diameter)  ;  they  possess  oblong,  irregular  or  notched, 
pale-staining  nuclei.  These  cells  occur  at  or  near  where 
the  arteriole  breaks  up  to  form  capillaries. 

The  internodal  tissue  is  loosely  constructed.  It  has 
considerable  stroma  which  supports  small  cells  similar 
to  the  darkly-staining  cells  of  the  nodes.  They  are  most 
numerous  at  the  edges  of  the  spaces  formed  by  the 
reticulum.  The  reticulum  was  studied  by  Yan  Giesen's 
staining  method,  in  section  stained  by  picro-nigrosin 
and  by  the  iron-hematoxylin  method.  Xo  nuclei  could 
be  found  which  could  be  positively  affirmed  to  be  a 
part  of  the  stroma,  not  even  in  carefully  pencilled  sec- 
tions. Larger  blood-vessels  occur  in  the  internodal  tis- 
sue. They  possess  two,  three  or  even  more,  elastic 
sheaths.  The  thickening  of  arterioles  and  arteries  has 
only  affected  their  middle  coat.  The  veins  show  no 
changes.  Only  in  the  large  vessels  is  any  trace  of  blood 
found.  The  external  capsule  is  thin,  largely  fibrous 
with  relatively  few  nuclei. 

In  conclusion  the  light  areas  found  when  the  tumor 
was  cut  and  which  resembled  the  corpuscles  of  the  spleen 
are  found  to  be  remarkably  large  lymph  nodes  formed 
largely  by  rows  of  cells  which  are  extraordinary  for 
their  extreme  regularity.  These  lymph  nodes  are  ar- 
ranged about  blood-vessels  and  are  in  all  respects  sim- 
ilar to  the  lymph  nodes  described  by  His,  Flemming 
and  others  and  called  by  them  the  "secondary  nodules" 
of  lymphoid  tissue. 

Fcl)niaiv  14.  ISOy. 
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SPI.EXIC       PSEUDOLEUKEMIA       (SPLE^tiC 

ANEMIA— SPLEA^OMEGALIE  PEIMITIV) 

WITH  THE  EEPORT  OF  A  CASE. 

BERTRAM   W.    SIPPY. 

The  object  of  this  article  briefly  stated  is :  1,  to 
further  the  recognition  of  a  very  rare  and  fatal  disease 
to  which  the  term  splenic  pseudolenkemia  seems  most 
applicable;  2,  to  contribute  to  its  symptomatology  and 
pathology;  3,  to  record  the  results  of  experimental  re- 
search, employed  with  a  view  of  determining  its  nature 
and  etiology;  4,  to  present  reasons  why,  in  the  light  of 
our  present  kno\vledge  and  experience,  the  removal  of 
the  spleen  is  the  treatment  to  be  advised  when  the  diag- 
nosis is  certain  and  the  conditions  not  especially  un- 
favorable. 

HISTORY. 

The  history  of  splenic  pseiuloleukemia  is  insepar- 
ably connected  with  that  of  the  diseases  to  which  it  is 
closely  allied,  namely:  leukemia  and  the  other  forms 
of  pseudoleukemia.  Its  study,  therefore,  may  well 
trace  the  development  of  our  knowledge  of  those  dis- 
eases as  a  class. 

The  attention  of  the  medical  profession  was  early 
directed  to  a  complexus  of  sym]itoms,  characterized  by 
enlargement  of  tJie  sjileen,  pallor,  henion-hages,  oedema 
and  grave  cachexia.  Hi])pocrates  wrote  on  the  asso- 
ciation of  splenic  tumor  with  dysentery,  hemorrhage, 
scorbutus  and  miasmatic  diseases.  Galen  described 
hypertrophy  of  the  spleen  in  protracted  autumnal  fever 
and  other  cachetic  states.  ^lalpighi,  Morgagni  and 
others  observed  splenic  and  lymphatic  enlargement  asso- 
ciated with  pallor,  hemorrhage  and  emaciation,  which 
progressed  to  a  fatal  tremination.  Xivet  (Archives 
Oenerales  de  Medicine,  1S38)  mentions  scorbutus,  rachi- 
tis and  scrofula  anionir  the  manv  causes  of  s)ilenic  en- 
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largement.  In  some  of  the  cases  of  splenic  hypertrophy 
reported  by  him  under  tlie  headiug  of  rachitis  and 
scrofuhi,  extensive  glandidar  enlargement  and  grave 
cachexia  developed  during  the  course  of  the  disorders. 
There  is  much  in  the  literature  of  the  older  writers  to 
indicate  that  they  were  cpiite  familiar  with  hypertrophy 
of  the  spleen  in  miasmatic  disease  and  that  they  also 
had  noted  the  condition  in  various  other  affections  such 
as  scrofula,  continued  fevers,  syphilis  and  liver  disease. 
Now  and  then  one  also  finds  record  of  cases  in  which, 
without  apparent  cause,  the  spleen  enlarged,  hemor- 
rhages and  cachexia  supervened  and  death  followed. 

iSTo  particular  types  of  disease  of  this  nature  were  well 
recognized,  however,  until  in  1832,  Hodgkin  wrote  his 
now  well-lcnown  article  on  "Some  ]\forbid  Appearances 
of  the  i^-bsorbent  Glands  and  Spleen  (Medico-Chirurg. 
Transactions).  He  reported  a  number  of  cases  which 
showed  an  increase  in  the  size  of  the  lymph  glands 
and  spleen  followed  by  emaciation,  ascites,  pallor, 
edema  and  death.  The  blood  was  not  examined  in 
any  of  the  cases  and  the  report,  in  many  instances,  is 
meager.  One  is  able  to  discern,  however,  that  undoubt- 
edly the  author's  cases  included  carcinoma,  tuberculosis, 
sepsis  and  probably  other  morbid  conditions.  Xever- 
theless,  it  was  the  first  worthy  attempt  to  group  this 
class  of  affections. 

In  October,  1845,  Bennet  publislicd  his  report  of  a 
case  of  hypertrophy  of  the  spleen  in  which  the  blood  of 
the  patient  contained  a  great  number  of  white  cor- 
puscles resembling  pus  cells. 

In  November  of  the  same  year  Virchow  reported  a 
similar  case  and  correctly  attributed  the  large  increase 
in  the  white  cells  to  an  augmentation  of  the  white  blood 
corpuscles.  He  believed  that  the  great  increase  in  the 
leucocytes  was  due  to  the  hypertrophy  of  the  spleen. 
Subsequently,  he  evolved  the  doctrine  of  tbe  disease, 
leukemia,  whirh  lu'  dcsci-ibcd  as  iiii  allVct ion  cliaracter- 
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ized  by  cachexia,  enlargement  of  the  spleen  and  lymph 
glands  and  an  augmentation  in  the  number  of  white 
blood  corpuscles.  Other  histological  changes  in  the  dis- 
ease described  liy  him  were  cellular  hyperplasia  of  the 
lymph  glands  and  spleen  and  inliltration  of  lymph  cells 
in  the  tissue  of  the  liver,  lungs,  kidneys  and  intestinal 
tract.  Yirchow  recognized  a  h/inpliafic  and  splenic 
form  of  leukemia. 

In  the  year  1868  the  work  of  Xeumann  and  Bizzozero 
on  the  hfematopoietic  function  of  the  medulla  of  bone 
gave  rise  to  a  new  field  of  clinical  observation,  and  soon, 
a  sufficient  numlier  of  cases  of  leukemia  were  recog- 
nized in  which  profound  changes  in  the  medullary  sub- 
stance of  the  1)one  was  present  to  warrant  a  third  sub- 
division of  the  disease.- namely :  mijeJogcnic  leukemia. 

Shortly  after  Yirchow's  description  of  leukemia, 
Boufils,  Trousseau,  Wunderlich,  Wilks  and  others  ob- 
served cases  which  presented  extraordinary  swelling  of 
lynipli  glands  and  spleen  and  many  of  the  clinical  fea- 
tures of  leidvomia.  It  was  noted,  however,  that  the 
number  of  white  blood  corpuscles  were  not  increased. 
In  order  to  distinguish  these  cases  from  leukemia 
Trousseau  ])roposed  the  name  adenia,  by  which  the 
French  still  recognize  the  disease.  Wilks  added  that 
of  anemia  lymphaiica  or  Hodgl'ins  disease.  AYund- 
erlicli  described  it  as  "progressive  glandular  hyper- 
trophy/' Virchow  as  li/»iphosarcoma,  Billroth  as 
malignant  lymphoma  and  C^ohnheim  as  pseiidoleu- 
J>-emia.  Aside  from  the  marked  enlargement  of  the 
lymph  glands  and  spleen  the  disease  was  charact- 
erized hy  pallor.  bydr(>])s.  and  a  tendency  to  bem- 
orrhages,  cacbexia,  final  marasmns  and  death.  The 
cases  did  not  include  similar  clinical  manifestations  due 
to  malaria,  syphilis  or  any  other  apparent  cause.  The 
essential  feature  which  distinguished  the  affection  from 
leukemia  was  the  absence  of  the  increase  in  the  leu- 
cocvtcs-     In  many  cases  the  lymph  gbuuls  only  were  en- 
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largccl.  In  other  cases  both  the  spleen  and  lymph 
glands  showed  marked  increase  in  size.  To  the  first 
class  of  cases  the  older  writers  applied  the  terms, 
adenia,  anemia  and  pseudoleuk.em.ia  lymphatica.  To 
the  second  class  was  applied  the  terms  adenia,  anemia 
and  pseudoleukemia  spleno-hjmphatica. 

More  recently  a  relatively  small  number  of  cases  have 
been  reported,  belonging  to  this  class  of  diseases  in 
which  the  lymph  glands  were  nnaifected,  while  the 
spleen  was  greatly  hypertrophied.  These  cases  present 
a  most  striking  analogy  to  splenic  leukemia,  the  only 
difference  being  in  the  alterations  in  the  blood.  The 
number  of  cases  thus  far  recognized  clinically  does  not 
exceed  twenty-five  and  the  number  of  autopsies  is  still 
much  smaller.  The  uniformity  of  the  clinical  and  patho- 
logical features  of  the  disease,  however,  establish  the 
affection  as  a  distinct  morbid  entity  which  is  in  reality 
a  splenic  form  of  pseudoleukemia. 

In  1856,  Woillez  described  the  first  undoubted  case 
of  this  affection  under  the  title,  "Observations  d'  hyp. 
de  la  rate"  ( Union  Medicals). 

His  report  referred  to  a  man  40  years  of  age,  who  was 
taken  sick  without  apparent  cause.  The  disease  was 
characterized  by  anemia  and  a  rapidly  progressive 
course  which  terminated  in  death.  There  was  no  in- 
crease in  the  number  of  leucocytes.  The  spleen 
measured  26x12  cm.  Two  enlarged  glands  were  found 
in  the  mesocolon. 

'I'he  first  case  recognized  as  belonging  to  this  type 
of  disease  Avas  reported  by  Gretzel  from  Griessenger's 
clinic  under  the  name  of  Anemia  splenica  (Berlin 
k'/iii.  Wocli.,  1866).  Since  the  term  anemia  splenica, 
by  which  the  diseasi'  under  consideration  has  been  most 
frequently  reported,  originated  with  this  case,  a  brief 
review  of  its  syni])tomatology  and  ])athologv  may  be  of 
interest. 

A    cliikl     in    iiiontlis    old,    j)iilc    and    weak    Irnni    liiith    witii 
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tendency  to  cough  and  diarrhea,  presented  a  moderat^e  enlarge- 
ment of  the  liver  and  a  great  enlargement  of  the  spleen.  The 
lymph  glands  were  large  in  many  regions  of  the  body.  There 
was  no  leucocytosis.  The  disease  gradually  progressed,  until 
at  the  end  of  six  months  the  child  died.  Autopsy  by  Cohnheim 
showed  hyperplasia  of  the  normal  elements  of  the  spleen,  in- 
cipient cirrhosis  of  the  liver  and  general  lymphatic  hyper- 
plasia. 

Griessenger  recognized  that  the  case  differed  from 
leukemia  solely  in  the  absence  of  a  leucocytosis.  He 
among  others,  believed  that  such  cases  should  be  given 
a  distinguishing  name.  Cohnheim  had  already  applied 
the  term  pseudoleukemia  to  such  affections  (Virchow's 
Arch..  Bd. xxxiii)  ;but  (^riessenger  had  accepted  the  term 
anemia  lymphatica  proposed  by  Wilks,  as  applicable 
to  cases  in  which  the  lymph  glands  were  chiefly  in- 
volved. It  was,  therefore,  natural  for  him  to  apply  the 
term  anemia  splenica  to  similar  cases  in  which  the 
splenic  enlargement  predominated. 

In  reality  the  case  described  from  Griessenger's  clinic 
belongs  to  that  pathological  state  described  more  re- 
vently  by  v.  Jaksch  as  anemia  infantum  pseudoleu- 
ka,'mica2. 

Miiller  reported  seven  cases  of  pseudoleukemia 
(iiber  idiopath.  Milztumoren,  Berlin  klin.  Woch.,  1867). 
Among  the  number  was  one  which  undoubtedly  belongs 
to  the  form  splenic  pseudoleukemia.  Autopsy  showed 
moderate  enlargement  of  the  liver  and  marked  enlarge- 
ment of  the  spleen.  The  splenic  hypertrophy  was  due 
to  an  increase  in  its  normal  elements. 

Under  the  name  of  anemia  splenica  Strumpell 
(Archiv.  der  Heilkunde,  1875)  describes  a  case  which 
has  been  quoted  by  nearly  all  who  have  written  on  the 
subject  since  that  time.  Banti  claims  that  this  was  un- 
doubtedly a  case  of  progressive  pernicious  anemia.  It 
certainly  does  not  correspond  to  the  disease,  splenic 
pseudoleukemia. 

To  Banti  (Dell  anemia  splenica  archive  della  scuola 
d'  anat.  pathologica,  1883)  must  be  given  the  credit  of 
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first  describing  the  affection  in  such  a  manner  as  to 
bring  the  subject  clearly  before  the  medical  profession. 
Unfortunately  his  publication  was  in  Italian,  which  un- 
doubtedly restricted  its  intluence.  He  reported  three 
cases,  including  two  autopsies,  from  his  own  observations 
and  collected  cases  previously  reported,  which  he 
thought  belonged  to  this  class.  He  chose  to  perpetuate 
the  term  which  Griessenger  had  applied  to  a  somewhat 
similar  condition  and  described  the  affection  as  "anemia 
splenica.'" 

Since  then  cases  presenting  the  same  clinical  mani- 
festations and  pathological  features  have  been  described 
under  various  names.  Debove  and  Brehl  applied  the 
term  splenomegalie  primitive;  Bichhorst,  splenic 
pseudoleukemia ;  Gaucher,  idiopathic  hypertrophy  of 
the  spleen  without  leueocythaemia. 

(For  the  report  of  other  cases  see  references.) 

The  manifold  nomenclature  arising  in  part  from  the 
different  theories  regarding  the  nature  of  the  disease, 
held  by  the  different  authors,  gives  rise  to  a  certain 
amount  of  confusion  in  the  literature  concerning  the 
affection. 

At  best  the  terms  leukemia,  pseudoleukemia  and 
splenic  anemia  simply  designate  a  certain  grouping  of 
clinical  manifestations  and  pathological  changes. 

In  the  ordinary  forms  of  Hodgkin's  disease  were 
frequently  described  a^  anemia  lymphatica  and  anemia 
spleno-lymphatica,  it  wonld  be  consistent  to  apply  the 
term  anemia  splenica  to  the  rare  cases  under  considera- 
tion. However,  since  the  term  pseudoleukemia  is 
more  often  applied  to  such  conditions  I  believe  the  ap- 
propriate name  for  the  disease  is  splenic  pseudoleu- 
kemia. 

RKPOKT    OF    CASE. 

Anton  B.,  Eussian.  nrrccl  -1.").  was  referred  to  my  clinic  at  the 
Post-draduate  :\Iedieal  School  by  Drs.  Alex  H.  Ferguson  and 
G.  Burdick,  April  1(>,  1898.  The  following  history  was  ob- 
tained : 
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Fainil}/  Hist  or  II. — Mother  died  of  old  age.  Father  died  of 
unknown  cause.     Xo  tuberculosis  in  family  .to  his  knowledge. 

Personal  History. — Never  has  had  malaria  nor  has  he  lived 
in  malarial  district.  Venereal  disease  denied.  Wife  and  five 
healthy  children  and  no  miscarriages.  The  patient  has  not 
had  typhoid  fever  or  any  illness,  since  grown.  Has  ne^■er 
used  alcoholics.  Came  to  Chicago  nine  years  ago  and  has  not 
lived  oiitside  the  city  since. 

Was  always  strong  and  healthy.  About  three  and  a  half 
years  ago,  patient  noticed  a  swelling  in  the  left  hypo- 
chondriac region.  The  mass  was  firm  but  not  painful 
on  pressure  or  otherwise.  At  about  the  same  time  he 
also  noted  he  was  easily  fatigued.  Shortly  after  this  he 
complained  of  slight  nausea  and  he  vomited  occasionally. 
Appetite  soon  became  impaired  and  has  never  been  good  since. 
At  about  the  time  the  swelling  in  left  side  was  first  noticed 
the  patient  had  diarrhea,  three  to  four  stools  daily,  which 
continued  for  nearly  six  months.  Since  then  patient  has 
been  rather  constipa.ted.  Has  had  chilly  sensations  now  and 
then  followed  by  fever.  No  distinct  chill  was  ever  experienced. 
This  distui'bance  in  temperature  was  not  accompanied  by  pain 
or  nausea  and  vomiting.  Patient  has  complained  of  shortness 
of  breath  which  has  gradually  increased  from  about  the  time 
the  swelling  was  noticed.  Now  and  then  dizziness  and  head- 
ache has  been  present.  Palpitation  of  the  heart  has  not  been 
noted.  Pain  on  breathing  has  never  been  present.  Epistaxis 
began  about  two  years  ago  and  since  then  has  often  been  re- 
peated. It  has  varied  in  amoiuit  from  a  few  drops  to  a 
tablespoonful.  Previously  patient  seldom  had  nose-bleed. 
Feet  and  ankles  began  to  swell  about  one  month  ago  and  since 
then  have  not  been  free  from  swelling.  Patient  has  noticed 
a  gradual  growth  of  the  tumor  in  the  left  side.  The  greatest 
local  discomfort,  he  describes  as  a  feling  of  fullness  and  press- 
ure in  the  epigastric  and  left  hypochondriac  regions.  He  has 
never  experienced  pain  in  any  portion  of  the  abdomen.  He  has 
lost  about  25  pounds  in  weight  and  is  not  able  to  walk  more 
than  a  very  short  distance  without  experieiioiiig  fatigue  and 
dys])nea. 

I'hysical  exa  mi  nation. — Patient  rather  poorly  nourished. 
Slight  subicteric  hue  of  skin  and  conjunctiva".  The  mucous 
membranes  show  evidence  of  anemia.  The  skin  and  finger  tips 
present  tiie  peculiar  pallor  of  a  moderately  profoiind  anemia. 
Ears  and  nasal  cavities  negative.  Mouth  and  pharynx  nega- 
tive. Tonsils  normal  size.  Glands  at  base  of  tongue  not  en- 
larged. Laryngoscopic  examination,  negative.  The  blood-vessels 
of  tlie  neck  pulsate  very  distinctly.  There  are  no  glandular 
enlargements  in  cervical  region.  A  small  kernel  is  palpable 
in  tlie  right  axillary  region.  The  inguinal  glands  of  both  sides 
are  very  slightly  enlarged — no  more  tliaii  often  found  in  men. 
Edema   of   the    lower   extremities    in    moderate   degre,    extends 
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from  feet   to  within  a   few  inches  below  the  knee   on   either 
leg.       There   is   very   slight   edema    at   both   wrists.        Patient 
examined   in   the   recumbent   position,    the   costal   arch   in   the 
left    infraaxillary    region    is    somewhat    bulging    and    the    left 
side  of  .the  abdomen  appears  distended  with  a  uniform  mass. 
A  fullness  is  apparent  in  the  epigastric  region.     On  palpation, 
corresponding  to  the  visible  enlargement  in   the   left  half   of 
the    abdomen    a    firm    mass    is    to    be    felt    which    apparently 
emerges    from    beneath   the    left   costal    arch.     Its    surface    is 
smooth   and   its   borders   everywhere   regular.     The   lower   end 
of  the  structure  is  rounded  and  extends  to  within  three  finger 
breadths   of   the   pubic   bone.     Below   the   umbilicus   the   mass 
extends  an  inch  beyond  the  median  line.     One  inch  below  the 
Ifevel  of  the  umbilicus  is  a  small  depression  or  notch.     Above, 
the  inner  border  disappears  beneath  the  costal  arch  in  about 
the  parasternal  line.     The  left  border  of  the  tumor,  beginning 
below,  lies  parallel  with  Poupart's  ligament  and  above  is  in- 
distinctly palpated  in  the  lumbar  region.     One  is  able  to  grasp 
the  lower  pole  as  well  as  the  inner  border  of  the  tumor.     It 
moves  with  respiration  in  a  diagonal  direction  and  the  mass 
permits  la.teral   movement.     Pain   is   not  experienced  on  deep 
pressure  or  otherwise.     The  mass  is  continuous  with  a  dullness 
which  extends  to  the  sixth  rib  in  the  anterior  axillary  line  and 
the  eighth  rib  in  the  posterior  axillary  line.     Intestine  is  not 
to  be  demonstrated  between  the  structure  and  the  abdominal 
wall.     All  the  requirements  for  the  diagnosis  of  an  enormous 
enlargement  of  the  spleen  are  satisfied  by  the  physical   signs 
present   in  the  ease.     Corresponding  to  the  visible  distension 
in  the  epigastric  region,  a  uniform  mass  can  readily  be  made 
out,  which  emerges  from  beneath  the  costal  arch  and  sternum 
downward,  within  one  and  a  half  inches  from  the  level  of  the 
umbilicus.     From  this  point  a  very  sharp  regular  border  may 
be  traced  well  into  the  lumbar  region  on  the  right  side.     In  the 
mammai-y  line  the  lower  border  is  about  a  hand's  breadth  be- 
low the  costal  arch.     The  surface  of  this  mass  is  smooth  and 
firm  and  not  painful   on  pressure.     Accurate  respiratory  mo- 
bility in  a  direction  parallel  to  the  long  axis  of  the  body  is 
present.     The  upper  border  of  the  liver  is  in  its  normal  posi- 
tion.    It  is  evident  that  the  mass  in  the  epigastric  and  right 
hyiiochondriac  region  is  an  enlarged  liver.     L'pon  auscultation 
over  the  spleen  a  loud  bruit  is  everywhere  to  be  heard.     No 
friction  rub  audible  over  either  the  spleen  or  the  liver.     Slight 
ascites    is    present.       There    are    no    palpable    retroperitoneal 
glands.     The  examination  of  .the  lungs  aside  from  the  dulness 
in  the  region  corrcsjjonding  to  the  enlarged  spleen,  shows  few 
moist  rales  in  infrascapuhir  region  of  the  left  side.     There  is 
no  increase  in  the  si/.c  of  the  heart,  on  percu^5sion.     The  apex 
beat  is  in  the  fifth  interspace,  just  inside  the  mammary  line. 
A  faint  svsldlic  accidental  imirmur  is  licard  over  1  lie  base  of  the 
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heart.  Genitals  and  rectum  normal.  Ophthalmoscopic  ex- 
amination shows  no  hemorrhage.  No  tenderness  of  the  ster- 
num or  any  other  bones  is  present.  The  temperature  at  time 
of  examination  is  normal. 

One  would  not  hesitate  to  make  a  provisional  diagnosis  of 
splenic  leukemia  on  tlie  history,  signs  and  symptoms  present 
in  the  case.  With  such  findings  the  blood  examination  woujd 
rarely  fail  to  corroborate  the  diagnosis. 

Examination  of  the  blood,  April  17,  1898.  :Macroscopic  ap- 
pearance, blood  very  pale  and  thin.  Coaguiates  slowly  and 
imperfectly,  ilicroscopic,  fresh  specimen:  The  red  blood  cor- 
puscles show  only  slight  diflerences  in  their  size,  form  and 
color.  Xo  poikilocytosis.  There  is  an  evident  paucity  of  cells. 
Rouleaux  forma.tion  is  absent.  There  is  no  increase  in  the  fibrin. 
Leucocytes  apparently  not  increased.     Blood  count: 

Red  blood  corpuscles  per  cu.  m 1,740,000 

•  White  blood  corpuscles  per  cu.  m 5.214 

Fleischl   30  per  cent. 

Color  index    0.86 

Stained  specimen:  Neither  nucleated  red  blood-corpuscles 
nor  abnormal  forms  of  leucocytes  found. 

Among  587  leucocytes  the  following  relation  of  the  different 
forms  was  observed : 

Xo.     Per  cent. 

Polynuclear   ncutrophile 300         66.4+ 

Eosinophile    5  .8+ 

Transformation  forms 18  3    + 

Large  mononuclear 22  4    + 

Small   mononuclear  or   lymphocytes.  ...  152  25    + 

587  100 

During  the  following  two  weeks,  seven  diflferent  examinations 
of  the  blood  gave  practically  the  same  results  as  recorded  in  the 
first  examination.  The  urine  was  negative.  On  April  25,  30 
grams  of  grape  sugar  was  administered  which  resulted  in  the 
production  of  alimentary  glycosuria. 

It  is  not  necessary  to  enter  into  the  details  of  diag- 
nosis here,  as  they  are  given  in  the  chapter  devoted  to 
that  subject.  Sufhce  to  say,  that  without  difficulty  one 
would  be  able  to  exclude  neoplasm  and  echinococcus 
cyst.  No  cause  for  amyloid  degeneration  is  present. 
Under  the  circumstances  a  malarial  cachexia  is  not  to 
be  seriously  considered.  The  causes  of  cirrhosis  of  the 
liver  are  absent  and  the  course  of  the  affection  has  been 
unlike  that  of  cirrhosis.  The  size  of  the  spleen  is 
o-n-attr  than  is  fouiKl  in  that  aifection. 
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The  history  and  physical  examination  correspond  ac- 
curately to  the  clinical  picture  of  splenic  leukemia. 
In  the  absence  of  leukemia  blood  lindings  there  is  but 
one  diagnosis  to  be  made  and  that  is  splenic  pseudo- 
leukemia. 

The  patient  came  to  the  clinic  from  April  16  until 
May  7,  when  he  was  admitted  to  Cook  County  Hospital 
in  the  medical  service  of  Dr.  James  B.  Herrick,  to 
whom  I, acknowledge  my  thanks  for  Ms  kindness  in  al- 
lowing me  to  following  the  clinical  features  of  the  case 
until  the  patient's  death.  When  admitted  to  the  hos- 
pital the  patient's  condition  had  not  materially 
changed  from  that  on  the  date  of  the  first  examination, 
with  the  exception  that  he  was  somewhat  weaker.  Iron, 
arsenic  and  bitter  tonics  were  administered  and  the 
patient  remained  in  bed  the  greater  part  of  the  time. 
Appetite  did  not  improve.  Patient  gradually  lost 
strength  and  flesh.  The  temperature  was  normal  with 
the  exception  of  a  slight  rise  now  and  then  in  the  after- 
noon. Pulse  rate  ranged  from  76  to  120.  Xo  dis- 
comfort v,-as  experienced.  Pallor,  edema  and  ascites 
gradually  increased.  There  was  a  gradual  reduction  in 
the  number  of  red  blood  corpuscles  and  in  the  amount 
of  liaemoglobin.  July  7,  a  friction  fremitus  and  rub 
was  distinctly  felt  and  heard  over  a  small  area  of  the 
liver  in  epigastric  region.  Pain  was  present  over  the 
same  area.  July  11.  friction  rub  heard  over  all  that 
portion  of  the  liver  exposed.  Subcrepitant  rales  present 
in  lower  part  of  lung  posteriori}'.  Temperature  normal. 
Epistaxis  now  and  then  present.  July  16,  splenic  pimc- 
ture  was  performed  and  ten  c.c.  of  blood  was  withdrawn 
(See  experimental  research).  P)lood  from  spleen  was 
richer  in  leucocytes  tlian  the  blood  from  the  ear ;  but 
no  abnormal  elements  foxind.  Examination  of  the 
blood  taken  from  the  ear  of  patient  July  17.  An  aver- 
age of  768  squares  gave  red  blood  cor])nscles  568.000; 
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wlijte  blood  corpuscles,  8000;  haemoglobin    (Fleischl) 
10  per  cent. 

No  marked  change  in  the  size  and  form  of  the  cor- 
puscles. Xo  nucleated  red  cells.  Xo  abnormal  white 
corpuscles  foimd.  The  normal  relation  of  the  different 
forms  preserved.  The  slight  increase  in  the  white  cells 
was  due,  no  doubt,  to  an  infection  in  the  region  of  the 
parotid  gland.  A  few  days  previous  to  the  blood  ex- 
amination on  July  IT,  a  needle  prick  in  the  lobe  of  the 
right  ear  continued  to  ooze  thin  watery  blood  for  more 
than  one  hour.  N"o  doubt  infection  took  place  at  that 
point.  July  28,  abscess  in  parotid  region  drained,  l^o 
temperature.  Spleen  apparently  growing  smaller. 
Friction  rub  disappeared  from  liver  region.  Involun- 
tary evacuations  began  and  continued  until  death.  Pa- 
tient gradually  became  weaker.  Ascites  increased.  Dul- 
ness  present  over  both  lungs  posteriorly.  Condition  of 
extreme  marasmus  present.  Patient  died  August  IT, 
6  :4o  a.  m. 

.\UTOPSY    BY   E.    R.    LE    COUNT. 

Time. — Thieo  hours  after  death.  Cadaver  much  emaciated. 
No  rigor  mortis.  Skin  and  eonjunctivge  subicteric.  Opening 
in  region  of  parotid  ghmd  from  which  pus  is  escaping.  Ab- 
sence of  fat  in  abdominal  wall.  Diaphragm  at  sixth  rib. 
Spleen  extends  to  two  inches  below  the  crest  of  the 
ileum :  anterior  border  on  line  of  middle  of  the  left  rec- 
tus. Ascitic  fluid  present  in  large  quantity.  Liver  extends 
to  crest  of  ilevun  on  right  side,  l^oth  pleural  cavities  contain 
yellow  fluid.  Right  pleura,  slightly  adherent  at  center  of 
lung.  Lungs:  Kight.  no  area  of  consolidation.  Part  of  lower 
lobe  non-crepitan.t.  Contains  icteric  fluid.  Left  lung  same 
as  right.  Peribronchial  lymph  glands  not  enlarged.  Heart: 
Valves  competent.  Endocardium  smooth  and  pale  with  ec- 
chymoses  beneath.  Myocardium,  firm,  light  colored,  uniform 
in  consistency  and  appearance.  Aorta,  negative  with  excep- 
tion of  slight  atheroma.  Retroperitoneal  glands  are  small 
and  pinkish  and  form  a  chain  about  the  abdominal  aorta. 
Section,  firm  and  grayish-red,  no  softening,  no  yellow  areas** 
Glands  have  appearance  of  true  hyperplasia.  Spleen:  \\'eight, 
23.'i0  grams;  SlxKixO.Jj.  Smooth  surface,  bluish  gray,  small 
whitish  areas  diffuse  in  capsule.  Section,  red,  firm  and  uni- 
form. Wedge-shaped  areas  under  capsule,  which  contain 
blood.     Other    white    wedge-shaped    areas    with    hemorrhagic 
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circumference.  Malpighian  corpuscles  not  visible,  connective 
tissue  apparently  not  increased.  Kidneys,  negative.  Bladder 
and  urethra  negative.  Adrenals,  negative.  Liver,  weight, 
2800  grams,  35x19x16x9  cm.  Smooth  outline,  no  adhesions. 
Section,  lobular  markings  indistinct.  Structvire  is  uniform 
and  firm,  consistency  not  increased.  Biliary  apparatus  nega- 
tive. Pancreas,  pale.  Mouth,  negative.  Tonsils  and  glands 
at  base  of  tongue,  not  enlarged.  Larynx  and  trachea  negative. 
Stomach:  ne.ar  pjdoric  end  are  a  number  of  minute  circular 
areas  with  elevated  reddish  centers  presenting  polypoid 
growths.  Mucous  membrane,  pale.  Small  intestines  pale. 
No  enlargement  of  lymphatic  apparatus  of  the  intestine.  Large 
intestine  and  rectum,  negative.  Messenterie  glands  slightly 
enlarged,  no  softening  or  yellowish  areas.  Skull,  reddish 
pink,  hemorrhagic  character  of  diploea.  Meninges,  negative. 
Brain,  negative.  Glands  of  right  axilla  slightly  enlarged  and 
correspond"  to  the  description  of  the  retroperitoneal  lymph 
glands.  Those  of  left  axilla,  enlarged  although  less  in  extent. 
In  each  groin,  slight  lymphatic  enlargement  resembling  those 
about  aorta.  Bones,  the  whole  length  of  the  femur  filled  with 
dark  red  material,  soft  in  consistency.  The  bony  structure 
is  lessened,  corresponds  to  red  marrow  of  foetal  bone.  Near 
the  upper  end  of  femur,  an  area  of  yellowish  hemorrhagic 
tissue  is  rather  sharply  differentiated  from  siirrounding  softer 
and  more  red  lymphoidal  tissue.  Same  foetal  condition  of 
bone  found  in  ribs,  sternvun  and  small  bones  of  the  feet.  All 
the  bones  were  fragile,  due  to  the  invasion  of  the  compact 
tissue  with  lymphoidal  or  foetal  bone  marrow.  In  chest  wall, 
right  side,  a  small  nodule  is  found  under  pectoral  muscle 
between  mammary  and  axillary  glands.  Although  slightly 
fibrous  in  character  it  resembles  most  a   lymphatic  structure. 

HISTOLOGY. 

Spleen. — Tlie  majority  of  tlie  ^falpi^uhian  corpur^cles 
sho^v  only  slight  alterations.  ^lany  appear  normal, 
others  present  a  slight  increase  in  the  reticnlar  tissue 
and  now  and  then  a  j\Iali)ighian  body  is  found  which 
shows  considerable  sclerosis.  Xo  marked  degenerative 
changes  are  to  be  seen  in  the  cells. 

The  veins  show  a  moderate  increase  in  the  connective 
dssue  wdiich  surrounds  them.  Areas  are  found  where 
this  increase  is  very  marked.  Fibrous  tissue  extends 
some  distance  into  tlie  splenic  ])nlp.  enclosing  within 
its  meshes  lym])hoidal  cells,  isolated  and  in  group.  (See 
Fig.  1.) 
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In  many  places,  the  pulp  appears  normal,  however, 
in  general  it  is  apparent  that  the  reticulum  is  consid- 
erably increased.  Now  and  then  are  to  be  found  areas 
of  marked  sclerosis  containing  lymphoidal  cells  in  the 
meshes  of  the  fibrous  tissue.      (See  Fig.  2.)      Nowhere 
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Fig.  1. — a,  connective  tissue  invading  pulp;  b.  group  of  lymphoidal 
cells  surrounded  by  connective  tissue;  c,  splenic  vein. 

in  the  spleen  are  signs  of  acute  inflammation  or  marked 
defeneration  of  cells  to  be  found.     Section  through  in- 


Fig. 


-Splenic  pulp,  showing  area  in  whicli  therecticulum  is  fibrous, 
a,  lymphoidal  cells. 


farcted  areas  in   tlie  spleen  shows  nothing  more  than 
is  usually  found. 

Liver. — The  liver  shows  a  slight  increase  in  the  in- 
terlobular connective  tissue  witli  marked  infiltration  of 
lymphoidal  elements  between  the  lobules  and  liver  cells. 
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(See  Fig.  3.)  The  cellular  infiltration  resembles  some- 
Avhat  that  foimd  in  leukemia.  Considerable  granular 
pigment  is  present. 

Lymph  glands. — 'I'lio  slightly  enlarged  retroperitoneal 


Fig.  3.— Liver. 

nu'ssentci'ic  inguinal  and  axiHary  glands  present  hyper- 
plasia of  both  connective  tissue  and  lymphoidal  ele- 
ments. The  connective  tissue,  however,  shows  the 
greater  increase.     Fi1)rous  bands  surround   lymphoidal 


Fig.  4.— Fibrous  liyperplasia  of  inguinal  gland. 

areas  and  the  lymph  cells  are  separated  by  a  visible 
reticulum.  The  inguinal  glands  show  much  more  con- 
nective tissue  increase  tlian  any  of  the  others.  They 
present  a  condition  of  real  (ibrons  liyjierplasia.  (See  Fig. 
I.)     Tlie     relrojx'ritoneal.     mes<enteric     and     axillary 
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glands  are  prac!ically  alike  in  their  histology.  The 
hyperplasia  of  the  connective  tissue  is  not  nearly  as 
marked  in  the  inguinal  glands.     (See  Fig.  5.) 


Fig.  5.— Retroperitoneal  lymph  gland. 

Bone  marrow. — The  medulla  of  the  femur  which  was 
similar  in  macroscopic  appearance  to  that  found  in  the 
other  bones  is  made  up  of  lymphoidal  cells  arranged  in 
groups  or  singly,  contained  in  a  fine  network  of  con- 
nective tissue.  Here  and  there  were  areas  in  which 
capillary   spaces   containing   l)lood    corpuscles   predom- 


Fig.  6. — Bone  marrow  of  femur,  showing  fetal  condition. 

inated  witli  an  occasional  lyiii|)hoidal  cell  contained 
witliin  tlie  network  of  ca])illary  walls.  (See  Fig.  6.) 
Erlilich's  stain   reveals  nuclcalcd   red  blood  corpuscles. 
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The  lymphoidal  area  found  in  the  femur  previously 
described  in  the  macroscopical  appearance  is  made  up 
of  lymphoidal  cells  arranged  either  in  groups  or  singly 
surrounded  by  a  reticulum  of  finely  fibrillated  con- 
nective tissue  much  greater  in  amount  than  in  the 
medulla.  Blood-vessels  with  distinct  walls  permeated 
the  structure:  but  no  aggregation  of  capillaries,  such  as 
described  in  the  medullary  tissue  is  to  be  found. 
(See  Fig.  7.) 


Fig.  7. — Lymphoidal  area  in  medulla  of  femur;  a,  blood  vessel. 

The  polypoid  growth  in  the  stomach  showed  a  pro- 
liferation of  the  normal  glandular  structures  contain- 
ing in  it  areas  of  round  cell  infiltration.  Projecting 
into  the  center  of  its  growth  is  fibrous  tissue  rich  in 
blood  vessels.  The  small  tumor  in  the  thorax  is  made 
up  of  fibrous  tissue  which  contains  within  its  meshes 
lymphoidal  cells.  The  heart  muscle  shows  slight  gran- 
ular degeneration. 

Lungs. — Negative;  parotid  gland,  adrenals  and  ])an- 
creas  negative. 

i:.\imj;i.mi:ntal  iikseaucii. 

It  is  believed  by  luaiiy  imestigators  that  both  leuke- 
mia and  pseudoleiikeinin  ai'e  due  to  some  form  of  in- 
fection. The  nature  of  the  infection  is  not  always  speci- 
fied. Some  regard  the  infective  agent  as  a  micro-organ- 
ism.    According  to  Grawitz  twenty-nine  cases  of  pseudo- 
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leukemia  have  been  reported  in  which  baeteria  have 
been  found  in  the  swollen  glands.  Eecently  Delbet 
claimed  to  have  cultivated  a  bacillus  from  the  spleen  in 
a  case  of  pseudoleukemia  and  that  inoculation  of 
dogs  with  this  micro-organism  resulted  in  the  produc- 
tion of  glandular  swelling. 

For  the  reasons  stated  in  the  chapter  on  theory  re- 
garding origin  and  nature  of  pseudoleukemia,  it  seems 
probable  that  the  disorder  is  located  primarily  in  the 
spleen  and  that  the  anemia  and  cachexia  are  in  some 
way  secondary  to  the  splenic  affection. 

Ante-mortem  Research. — With  a  view  of  determining, 
if  possible,  whether  micro-organisms  or  other  toxic 
agents  were  juvsent  in  the  spleen,  on  July  It!,  after 
most  careful  preparation,  10  cu.  c.  of  blood  was  as- 
pirated from  that  organ.  Tubes  containing  the  follow- 
ing media  were  inoculated:  Glucose  and  lactose  bouil- 
lon, milk,  Innnan  blood  serum.  Lteffler  blood  serum, 
glycerine  agar,  nutrient  agar  and  gelatine.  The  spleens 
of  a  giiinea-pig  and  rabbit  were  inoculated  thi'ough  a 
laparotomy  incision.  'I'hc  tubes  remained  sterile,  with 
the  exception  of  the  one  c-ontaining  human  blood  serum. 
l7pon  this  a  coccus  developed  which  proved  to  be  the 
staphylococcus  pyogenes  aureus.  On  the  thii'd  day 
after  inoculation,  the  guine<i-pig  showed  a  portion  of 
gut  protruding  from  the  anus  which  became  gangrenous, 
resulting  in  death  in  three  days.  Organs,  sterile  and 
histology  of  spleen  normal.  August  3,  rabbit  died  and 
auto])sy  l)y  Dr.  G.  Wells  showed  stomach  enormously 
distended  witli  Unn\  .111(1  signs  of  hemorrhagic  gastritis. 
Spleen  and  liver  normal  size.  Other  organs,  negative, 
iristology  of  spleen  and  liver  negative. 

Post-iimrleiii  liesearcli. — .Vutopsy,  three  hours  after 
death.  The  same  kind  of  culture  media  was  used  as  in 
the  ante-mortem  experiment.  'I'be  tubes  wt-re  inocu- 
lated from  tile  s])leen.  Ii\cr.  Itone  marrow  and  blood 
from  tlie  heart.     On  .-m  aiiar  tube  inociilnled   I'l-oni   the 
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spleen,  a  bacillus  developed,  which  subsequently  satis- 
fied tlie  requirements  of  the  bacterium  coli  commune. 
Ordinary  staphylococci  developed  on  a  tube  of  blood 
serum.  Another  blood  serum  tube,  inoculated  from  the 
liver  developed  the  bacterium  coli  commune.  All  the 
other  tubes  were  negative.  An  emulsion  was  made  by 
macerating  a  small  portion  of  the  spleen  in  aboiit  four 
times  the  quantity  by  weight  of  sterilized  water.  The 
emulsion  was  carefully  filtered  and  three  full  groAvn 
rabbits  and  two  guinea-pigs  were  inoculated  with  the 
filtrate.  The  veins  of  the  ears  of  two  of  the  rabbits  were 
injected  each  with  2  cu.  c.  of  the  extract.  Both  rabbits 
died  during  the  following  night.  Cultures  from  the 
heart  blood  were  negative.  The  intravenous  injection 
of  mice  witli  the  blood  of  the  rabbits  proved  negative. 
Autopsy  on  rabl)its  showed  no  apparent  cause  of  death. 
The  histological  examination  of  lungs,  spleen  and  liver 
of  both  rabbits  was  negative.  Five  cu.  c.  of  the  same 
filtrate  Avas  injected  into  the  j^eritoueal  cavity  of  a 
guinea-pig  which  lived  until  September  12.  During 
the  last  two  weeks  the  animal  showed  signs  of  emacia- 
tion. Unfortunately  the  autopsy  was  not  held  until 
twelve  hours  after  death.  The  bacterium  coli  was  found 
in  the  heart  blood.  Peritoneum  and  organs  showed 
neitJier  macroscopic  nor  '  niicrosco]iic  changes.  The 
spleens  of  a  guinea-pig  and  rabbit  were  inoculated  with 
a  portion  of  tlie  same  filtrate  with  negative  results. 

Conchisiotis. — Tbe  staphylococcus  found  in  tlic  ex- 
periment performed  ante-mortem  may  have  been  located 
in  the  skin.  The  staphylococcus  derived  from  the 
spleen  from  the  inoculation  made  post-mortem  may 
readily  be  explained  on  the  grounds  that  just  previous 
to  death  a  suppurating  wound  was  present  in  the  paro- 
tid region.  'I'lie  presence  of  the  colon  bacillus  in  the 
spleen  and  li\ci-.  after  death  from  marasmus,  is  not  sur- 
prising. The  cultivation  of  the  colon  bacillus  from 
the  blood  of  the  hcai't   of  the  guinea-pig  twelve  liours 
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after  death  is  irrelative.  N"o  micro-organisms  were 
found  in  tlie  microscopic  section  of  the  tissue  of  the 
spleen  or  any  otlier  organ.  Tlie  inoculation  experi- 
ments performed  both  ante-mortem  and  post-mortem 
were  negative  as  regards  the  finding  of  a  specific  micro- 
organism. The  death  of  the  two  rabbits  so  soon  after 
the  intravenous  injection  of  an  aqueous  extract  of  the 
spleen  renders  it  very  probable  that  an  abnormal  toxic 
substance  of  some  nature  was  present  in  the  organ. 
Whether  that  toxic  substance  had  been  produced 
throughout  the  coarse  of  the  disease  and  whether  it  was 
responsible  for  the  anemia  and  general  malnutrition 
in  the  disease  is  in  the  light  of  our  present  knowledge 
mere  speculation. 

ETIOLOGY. 

rhe  cliology  of  sjjlenic  i)seudoleukemia  is  unknown. 
The  disease  does  not  appear  to  bear  any  direct  relation 
to  malaria,  syphilis,  tuberculosis  or  alcoholism.  It 
seems  to  arise  independently  of  all  constitutional  dis- 
orders. Tlie  cultures  obtained  from  the  spleen  in  my 
case  both  ante-mortem  and  post-mortem  contained  no 
organism  that  could  be  regarded  as  sjjecific,  and  the 
spleens  of  animals  injected  with  blood  from  the  spleen 
of  the  patient  showed  no  changes.  The  microscopic  ex- 
amination of  the  spleen  and  other  organs  revealed  no 
micro-organisms.  In  1894  Sciolla  obtained  negative 
resnlts  from  cultures  m:i(lc  from  tlie  spleen  anfe- 
morteni.  The  negativi'  rt'sulls  in  the  two  cases  men- 
tioned does  not,  of  course,  e.xchidc  niicro-organisms  as 
a  cause  of  the  disease.  However,  certain  features  in 
connection  with  the  disorder  render  it  very  improbable 
that  a  specific  micro-organism  is  the  etiological  factor. 
The  disease  is  extremely  rare  and  has  never  occurred 
endemically  or  epidemically.  Isolated  cases  have  ap- 
peared in  different  parts  of  the  world.  More  cases  have 
been   recognized    in    lijilv    tban    in    :inv    other   section. 
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There  appears  to  be  no  special  preclis])osing  cause  of  the 
disease. 

PATHOLOGICAL     ANATOMY. 

I  find  record  of  only  ;il)out  ten  ])ost-mortems  m  which 
it  is  reasonably  certain  that  s])lenic  pseudolenkeniia 
was  the  cause  of  death,  and  in  some  of  these  the  reports 
are  very  meagre. 

As  a  rule  the  cadaver  presents  a  high  grade  of  ema- 
ciation. In  some  cases  the  subcutaneous  fat  has  been 
well  retained.  The  skin  and  conjunctivae  are  subicteric 
and  punctiform  hemorrhages  may  be  visible  in  different 
parts  of  the  body. 

Usually  the  subcutaneous  connective  tissue  of  tbe 
dependent  parts  is  infiltrated  with  serum,  and  edema 
of  the  extremities  is  often  present.  Visible  external 
glandular  enlargement  is  seldom  found ;  yet  it  is  not 
rare  to  be  able  to  palpate  a  few  glands  the  size  of  a 
bean  or  a  hazel-nut  in  the  inguinal  or  axillary  regions. 
The  abdomen  usually  contains  a  variable  cpiantity  of 
ascitic  fluid.  Ecchymoses  may  be  present  beneath  all 
the  serous  surfaces.  The  pericardial  sac  often  contains 
a  serous  fluid.  The  heart  is  generally  slightly  dilated 
and  frequently  presents  signs  of  granular  and  fatty  de- 
generation of  its  muscle  such  as  is  usually  found  in 
severe  anemia.  The  pleural  cavities  often  contain  fluid 
and  when  the  spleen  is  extremely  large,  compression  of 
the  left  lung  may  give  rise  to  atalectasis  of  its  lower 
lobe.  Jn  a  few  cases  a  pleurisy  has  been  present  on  the 
left  side.  Although  nausea,  vomiting  and  diarrluea 
may  be  prominent  syni])toms  throughout  the  course  of 
the  disease,  the  gastro-intestinal  tract  does  not  ])i-(S('nt 
serious  alterations.  The  glands  at  the  base  of  the 
tongue  have  beeii  found  sonunvhat  enlarged.  "NTot  in- 
frequently Fever's  j)atches  and  the  solitary  follicles  show 
slight  hyperplasia. 

The  liver  is  usually  eniai-gx'cl.  In  my  case  it  weighed 
•.'SOO  grams,  which  exceeds  ])v  far  the  usual  weiii-ht  re- 
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corded  in  this  affection.  Its  surface  is  smooth,  edges 
round,  and  the  organ  presents,  as  a  rule,  no  visible  signs 
of  cirrhosis.  On  section,  the  organ  is  uniform  in  firm- 
ness, cuts  easy  and  its  consistency  is  not  apparently  in- 
creased. 

Histology  of  the  Liver. — Tlie  liver  shows  slight  in- 
crease in  its  interlobular  connective  tissue.  Infiltration 
of  the  round  cells  is  observed  about  the  portal  vessels 
and  between  the  liver  lobules.  In  a  case  reported  by 
Banti  there  was  considerable  increase  in  the  connective 
tissue,  which  he  described  as  an  interstitial  perilobular 
hepatitis.  The  liver  cells  may  be  normal.  Here  and 
there  is  considerable  proliferation  of  connective  tissue, 
the  hepatic  cells  may  be  atrophic. 

The  spleen  is  always  increased  in  size  and  often  fills 
the  greater  part  of  the  left  half  of  the  abdominal  cavity. 
The  normal  *ize  of  the  spleen  is  12x8x3  cm.  Its  normal 
weight  is  200  grams.  In  my  case  it  measured  31xl6x 
9.5,  and  weighed  2350  grams.  The  normal  shape  and 
outline  of  the  organ  is  preserved.  Its  surface  is  usually 
smooth,  although  in  some  cases,  areas  of  peritoneal 
thickening  resulting  from  perisplenitis  are  present. 
Rareh^  peritoneal  adhesions  have  been  recorded.  The 
organ  is  firm.  In  a  case  reported  by  Banti  there  was  a 
visible  increase  in  the  connective  tissue.  Small  white 
areas,  about  the  size  of  a  i)ea.  were  noted  by  him  which 
proved  to  be  iiuuk'  up  of  increased  connective  tissue. 
In  my  case  there  was  no  macroscopic  increase  in  the 
connective  tissue.  The  ^lalpighian  corpuscles  were  not 
visible. 

Histology  of  llie  Spleen. — The  ^lalpighian  corpuscles 
are  usually  not  nuirkedly  altered.  Banti  records  con- 
siderable sclerosis  of  these  bodies  in  one  of  his,  cases. 
He  summarized  his  findings  in  the  spleen,  as,  1.  Atrophy 
and  sclerosis  of  the  Malpighian  corpuscles.  2.  The  sub- 
stitution of  an  irregular  and  fibrous  reticulum  for  the 
normal    fine    reticular    subsiiinee   of   the   splenic    pulp. 
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The  following  quotation  is  from  a  case  1)y  West :  "The 
spleen  showed  slight  increase  in  the  tral)ecular  tissue 
i.  e.,  slight  filjrosis.  ^lalpighian  corpuscles  art-  much 
diminished  in  size  and  badly  developed.  Iron  reaction 
negative."  For  the  changes  in  the  spleen  in  my  case 
the  reader  is  referred  to  the  histology  given  in  the  re- 
port. 

The  kidneys  are  anemic.  The  ej)ithelium  of  the 
tubules  may  show  signs  of  granulo-fatty  degeneration. 
A  real  nephritis,  however,  is  not  present.  The  pancreas 
and  adrenals  are  negative.  The  lymphatic  glands  are 
usually  not  enlarged.  In  some  cases,  however,  isolated 
glands  or  small  groups  of  glands,  especially  in  the  retro- 
peritoneal region,  liave  shown  slight  enlargement.  They 
are  grayish-red  and  somewhat  firm  in  consistency.  On 
section,  they  show  no  softening  and  the  microscope  re- 
veals hyperplasia  of  both  the  principal  elements.  The 
mesenteric  glands  may  show  similar  changes. 

The  medulla  of  the  bone  often  presents  an  ai)pearance 
closely  resembliiig  that  found  in  primary  pernicious 
anemia.  In  one  of  Banti's  cases  he  notes  that  the  me- 
dulla in  the  long  bones  Avas,  as  a  rule,  fatty,  but  that  in 
both  femora,  a  foetal  condition  of  the  marrow  was  pres- 
ent. In  my  ease  the  compact  tissue  of  all  the  bones  was 
very  much  reduced,  producing  a  degree  of  brittleness. 
IMie  sternum  could  easily  be  broken  with  the  fingers. 
Throughout  the  length  of  the  femur,  tibia  and  humerus 
the  normal  fat  was  replaced  by  dark  red  marrow.  In- 
deed, red  atrophy  of  the  marrow  was  distinctly  present 
in  ever}^  bone  examined,  including,  besides  those  men- 
tioned, the  ribs,  clavicle,  skull,  vertebnp  and  small 
boiies  of  the  feet. 

The  blood  changes  found  in  tiie  disease  are  discussed 
under  the  heading  of  symptomatology. 

SYAI  I'I'OMATOLOGY. 

The  following  description  of  syni|)toms  is  based  on 
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those  present  in  my  ease,  supijlemeuted  by  a  study  of 
the  cases  most  carefully  reported. 

The  manner  of  onset  varies.  As  a  rule,  however, 
the  disease  begins  very  insidiously,  so  that  it  is  often 
difficult  to  establish  the  period  at  which  the  first  man- 
ifestatipns  of  the  affection  appeared.  In  many  cases 
the  first  symptoms  noted  are  cardiac  palpitation  on  ex- 
ertion, accomjDanied  by  a  feeling  of  unusual  muscular 
fatigue.  Headache  and  slight  pallor  of  the  mucous 
membranes  may  be  present.  Early  in  the  disease  the 
appetite  and  digestion  are  usually  good  and  the  Iwwels 
regular.  After  a  period  varying  from  a  few  weeks 
to  two  or  three  months,  the  attention  of  the  patient  is 
attracted,  to  the  existence  of  a  tumor  in  the  left  hypo- 
chondriac region.  The  tumor  is  seldom  painfvil  and 
disturbs  the  patient  chiefly  by  a  sense  of  weight  and 
tension  in  that  region.  In  some  cases,  as  in  my  own, 
a  tumor  in  the  left  hypochondriac  region  is  the  first 
symptom  noted  by  the  patient.  Shortly  after  this  dis- 
covery, owing  in  part,  no  (loul)t,  to  the  mental  concern 
of  the  patient  in  regard  lo  his  disorder,  a  feeling  of 
weakness  on  muscular  exertion  is  experienced.  Fol- 
lowing this  may  appear  nausea  and  vomiting,  and  at 
times  persistent  diarrlirea.  Dyspnani  and  cardiac  pal- 
pitation on  exertion  may  l)e  ratlu'r  promiiu'nt  features. 
Xow  and  then  dizziness  and  lieadac  he  may  l)e  experi- 
enced.    Epistaxis  is  a  common  early  symi)tom. 

In  other  cases  a  luiiioi'  may  appear  in  the  U'ft  hypo- 
chondriac region  which  may  inci'case  in  size  for  nt'ai'ly 
a  year  without  any  dislui'hancc  in  the  general  health. 
or  even  local  disturbance,  aside  from  a  feeling  of  weight 
or  tension  in  the  part.  After  a  varial)le  time,  seldom 
longer  tlian  a  year,  the  synij>toms  of  anemia  and  gen- 
eral disturbances  in  organic  function  supervene. 

In  rare  cases,  as  in  one  reported  by  Debove,  the  local 
phenomena  referable  to  the  sjileen  may  be  very  dis- 
tressiiii;-.      Pain,    p.iroxvsmal    in    charactci-.    -inuihitim:' 
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hepatic  colic,  with  attacks  of  nausea  and  vomiting  may 
accompany  tlic  gradual  loss  of  muscular  power  and  signs 
of  anemia.  Examination  of  the  patient  may  then  re- 
veal the  signs  of  marked  anemia  and  a  palpable  tumor 
in  the  left  hypochondriac  region. 

It  matters  not  what  the  mode  of  onset  is;  after  the 
disease  has  developed,  the  clinical  picture  will  present 
the  same  essential  features,  viz. :  1.  Hypertrophy  of 
ment.  3.  Anemia  progressing  toward  a  cachectic  state, 
ment.  ■->.  Anemia  progressing  toward  a  cathectic  state. 
At  this  time  the  symptoms  are  all  xevy  pronounced, 
with  the  exception  of  pain,  which  may  be  only  slight 
or  entire!}'  absent  throughout  the  whole  course  of  the 
affection.  Debility  is  great.  Edema  appears,  at  first 
transitory  in  character,  involving  the  ankles  and  wrists. 
A  vespertine  fever  preceded  by  chilly  sensations  may  be 
present.  Gastro-intestinal  disturbances  manifested  in 
anorexia,  indigestion  and  diarrhcea  are  present  in  vary- 
ing degrees  of  intensity.  Finally  within  a  period  of  a 
few  weeks  or  months,  the  cachexia  of  anemia  becomes 
pronounced.  Emaciation  gradually  increases.  The 
skin  and  conjunctivae  become  subicteric.  Pallor  pecu- 
liar to  profound  anemia  appears.  Muscular  weakness 
confines  the  patient  to  his  room  or  bed.  Edema  becomes 
l)ermanent  and  is  associated  with  ascites  and  hydro- 
tliorax.  Petecliial  heuiorrrhages  in  the  extremities  and 
mucous  membranes  evidence  the  high  grade  of  malnu- 
trition of  the  cajiillary  walls.  Persistent  and  often  in- 
coercible  diarrhoea  exhausts  the  patient  and  involuntary 
evacuation  of  the  bowels  may  announce  the  approach 
of  dissoluti(m. 

At  the  Ix'gi lining  of  the  cacliectic  stage  the  blood  ex- 
amination usually  shows  a  grade  of  anemia  which  ap- 
proximates very  closely  tlie  findings  in  chlorosis.  As 
tlie  cachexia  increases,  the  number  of  red  blood  corpus- 
cles, as  a  rule,  diminishes,  until  finally,  as  in  my  case, 
h'ss  tlinn  one  million  ])er  cubic  millimeter  may  be  reg- 
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istered  with  hfemoglobiii  so  slight  in  amount  as  to  pre- 
clude the  possibility  of  accurate  estimation.  At  no 
time,  however,  is  there  a  leucoeytosis  presenting  the 
characteristics  found  in  leukemia.  From  a  scientific 
as  well  as  a  therapeutic  standpoint,  it  is  extremely  in- 
teresting to  note  that  so  far  as  may  be  gleaned  from  the 
histories,  the  splenic  hypertrophy  has  preceded,  or  at 
least  has  developed  contemporaneously  with,  the  appear- 
ance of  the  anemia.  Tn  no  case  properly  belonging  to 
this  type  of  diseas.e,  so  far  as  I  have  been  able  to  dis- 
cern, has  the  splenic  hypertrophy  followed  the  appear- 
ance of  the  anemia.  In  the  majority  of  cases  tbe  ]}a- 
tient  has  not  consulted  the  physician  until  his  atten- 
tion has  been  attracted  to  the  tumor  in  the  side.  In 
my  case,  the  patient,  naturally  a  quick  observer,  was 
not  conscious  of  any  unusual  physical  manifestations 
until  he  discovered  a  tumor  a  few  inches  below  the  cos- 
tal arch  in  the  left  hypochondriac  region. 

The  fact  that  ^^lenic  hypertrophy  is  apparently  the 
primary  condition  has  an  important  bearing  on  the 
therapy  of  the  disease.  It  also  contributes  much  to  the 
nature  of  this  type  as  well  as  the  other  forms  of  pseudo- 
leukivmia.  As  a  rule,  in  the  progress  of  the  disease  the 
size  of  the  spleen  bears  a  direct  relation  to  the  grade  of 
anemia.  However,  there  are  exceptions,  in  which  the 
spleen  is  enormously  enlarged  before  anemia  is  pro- 
nounced. In  still  other  cases  anemia  may  be  profound 
when  the  splenic  tumor  is  of  moderate  size.  After 
cachexia  develops  the  disease  is  usually  rather  rapidly 
progressive  and  death  is  due  to  complications  or  follows 
a  period  of  extreme  marasmus. 

The  disease  may  be  divided  into  three  stages.  The 
first  stage  includes  an  indefinite  period  during  which 
the  spleen  begins  to  enlarge.  The  second  stage  may  be 
ccmvenicntly  said  to  include  that  period  during  which 
the  symptoms  of  anemia  develop,  accompanied,  as  a  rule, 
l»v  irastro-int('<tiual  disturlianccs  and   uencral  asthenia. 
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The  third  sta.iie  is  that  of  cachexia.  This  stage  is  usual- 
h'  ushered  in  with  edema,  followed  by  a  somewhat  reg- 
ularly progressive  aggravation  of  all  the  symptoms  of 
the  previous  stages,  and  finally  terminates  in  extreme 
marasmus  and  death. 

Special  Symptoms:  Splenic  Hypertrophy. — So  far  as 
known,  all  disorders  of  the  spleen  of  clinical  importance 
are  accompanied  by  its  enlargement.  Splenic  pseudo- 
leukemia presents  as  one  of  its  essential  feat- 
ures an  enlargement  of  the  sj)leen.  The  enlargement  is 
uniform,  constituting  a  true  hypertrophy  in  a  clinical 
sense.  Its  size  varies  with  the  stage  of  development  of 
the  disease  and  is  not  the  same  in  all  cases.  The  spleen 
enlarges  gradually  and  is  not  subject  to  marked  fluctua- 
tions in  size.  Owing  to  the  fact  that  the  first  stage  of 
splenic  enlargement  is  seldom  observed  it  is  impossible 
to  estimate  its  rapidit}'  of  growth  from  the  beginning. 
In  my  case,  after  the  spleen  was  first  palpable,  it  grad- 
ually enlarged  until  its  lower  bord(>r  reached  a  point  two 
fingers"  breadth  above  the  pubic  bone  and  its  inner 
border  extended  l)eyond  the  median  line,  patient  in 
the  upriglit  position.  In  this  case  the  enlargement  was 
exceptionally  great.  As  a  rule,  the  organ  extends  no 
J'ai'tlicr  than  one  or  two  iumds"  breadths  below  the  costal 
ai'ch.  Usually,  no  irregularities  are  to  be  felt  either  on 
its  margin  or  surface.  Its  consistency  is  firm.  The 
s])lenic  notch  occupies  its  usual  position.  The  organ 
is  respiratory  movaljle  in  the  diagonal  direction  peculiar 
to  s])lenie  enlargements  and  permits  lateral  movement. 
I'aii)  on  pressure  may  or  may  not  be  present.  In  mv 
case  a  loud  soullle  was  to  be  heard  all  over  the  enlarged 
organ.  In  some  cases  friction  rubs,  due  to  perisplenitis, 
have  been  heard.  .\  |)ci-is])lcnit is  may  I'csult  in  a  local 
thickenings  that  may  be  felt  as  irregularities  on  the  sur- 
face of  the  organ.  When  the  enlargement  is  marked  the 
left  half  of  the  ;ii)(|(imen  i>  moi'e  prominent  than  'lie 
right,  and  I'cgion  of  ilic  left  (•(i>lal  ai'ch  appears  bulging. 
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In  my  case,  just  previous  to  death  and  at  the  time  of 
great  diarrhoea  and  involuntary  discharges,  the  spleen 
reduced  fully  two  inches  in  its  various  diameters.  The 
enlargement  of  the  spleen  may  be  unaccompanied  by 
pain.  In  the  majority  of  cases  an  uncomfortable  sen- 
sation of  weight  and  fulness  in  the  left  hypochondriac 
region  leads  to  the  discovery  by  the  patient  of  the  tumor. 
In  rare  cases,  neuralgic  pains  or  paroxysms  resembling 
hejDatic  colic  accompanied  by  obstinate  vomiting  ap- 
pear as  early  manifestations  of  the  disease.  At  times 
the  pain  may  be  so  intense  as  to  demand  radical  means 
for  its  relief.  The  explanation  of  the  pain  is  not  al- 
ways apparent.  A  perisplenitis  is  often  found,  but  pain 
has  been  a  marked  feature  when  such  a  condition  was 
not  j)resent.  In  all  cases  wlien  pain  exists  it  is  increased 
by  pressure. 

Lymph  GhiiuJs. — The  lynijib  glands  may  remain  nor- 
mal in  size  throughout  the  course  of  the  disease.  It 
is  not  unconnnon,  however,  for  post-mortem  to  reveal 
slight  enlargement  of  the  retroperitoneal  and  bronchial 
glands  either  isolated  or  in  groups.  In  a  few  cases 
after  splenic  hypertrophy  has  existed  for  a  long  time 
and  the  symptoms  of  the  disease  were  well  developed 
small  kernels  have  appeared  in  the  axillary  and  inguinal 
regions.  The  glands  at  the  base  of  the  tongue  and  the 
tonsils  have  been  found  enlarged. 

Anemia.— Anemm  is  one  of  the  most  characteristic 
features  of  the  disease.  So  far,  it  has  not  been  re- 
corded in  any  case  that  the  signs  of  anemia  preceded 
the  development  of  splenic  hypertrophy.  The  symp- 
toms of  anemia  develop  gradually  during  the  second 
stage  of  the  affection  until  that  state  of  profound  alter- 
ation of  general  nutrition  is  reached,  which  is  clinically 
designated  by  the  term,  cachexia.  During  this  stage 
dizziness,  tendency  to  syncope,  headache,  dyspnoea  on 
exertion  and  cardiac  palpitation  are  present  in  vari- 
able degreo  of  intensitv.     Pallor  of  the  mucous  mem- 


SPLEXIC    PSEUDOLEUKEMIA.  391 

braiies  develops.  Hfemic  heart  murmurs  may  be  heard. 
The  skill  assumes  a  hue  peculiar  to  anemia — pallid  at 
first  and  later  on  of  a  yellowish  tinge.  The  conjunctivae 
become  slightly  subicteric.  Epistaxis,  such  as  may  oc- 
cur in  anemia  from  any  cause,  is  often  a  frequent  and 
early  symptom.  The  hemorrhage  is  seldom  profuse. 
The  advent  of  cachexia  is  characterized  by  a  tendency 
to  edema  and  effusion  into  serous  cavities,  marked 
asthenia,  hemorrhages,  fe^■er  and  an  aggravation  of  all 
the  pre-existing  syni])tonis.  The  mucous  membranes 
become  exceedingly  pale.  The  patient  gradually  ema- 
ciates. Persistent  diarrhoea  often  supervenes  in  the 
later  stages  and  anemia  progresses  to  the  highest  de- 
gree. A  period  of  extreme  marasmus  finally  ter- 
minates in  death. 

The  cachexia  of  splenic  pseudoleukemia  does  not 
dilfcr  from  the  cachexia  of  carcinoma,  tul)erculosis,  or 
any  other  profound  disturbance  of  nutrition.  Though 
ej)istaxis  is  frequently  an  early  symptom,  hemorrhage 
from  other  organs  than  the  nose  seldom  takes  place 
until  cachexia  develops.  During  this  stage  haematame- 
sis.  ha?iiioptysis,  melen;e  and  hematuria  have  been  ob- 
sei-vcd.  and  petechia  of  the  skin  and  mucous  membranes 
is  common.     Eetinal  hemorrhages  are  to  l)c  expected. 

Teniperature. — Feve'r  may  be  present  during  the  early 
stages  of  the  affection.  It  is  a  variable  symptom  and 
may  be  absent  for  weeks  at  a  time  and  then  irregular 
pyrexia  may  develop.  It  may  be  due  to  a  localized  peri- 
tonitis. Pyrexia  independent  of  local  causes  is  seldom 
pronounced  until  the  stage  of  cachexia,  when  from  tinu^ 
to  time  an  afternoon  temperature  of  103  may  be  reg- 
istered. The  fever  is  similar  to  that  which  is  present 
in  leukemia  and  all  grave  anemiffi.  JSTo  satisfactory 
ex])]anation  has  ever  been  given  for  its  occurrence. 

Liver. — The  liver  is  nearly  always  considerably  en- 
hir<i"ed.      lt<   surface   and    outline    is    reaular;    its   con- 
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sistency  firm,  and  its  lower  border  sharp.  Periphepatitis 
may  occur. 

Circulatory  Stjmptoms. — The  heart  ma}'  be  slightly 
dilated.  Hagmic  murmurs  are  often  heard,  especially 
in  the  later  stages.  The  carotids  and  other  large  ar- 
teries throb  visibly  and  a  capillary  pulse  may  be  present. 
The  pulse  is  full  and  frequent  and  may  approach  the 
water  hammer  character.  The  veins  are  often  prom- 
inent and  the  hniit  diahle  may  be  heard  in  the  neck. 

Pulmonary  Symptoms. — Eales  due  to  compression  of 
the  lung  by  the  splenic  tumor  are  often  present  at  the 
base  of  the  left  lung.  Dyspnoea  due  to  deficient  haemo- 
globin and  the  elevation  of  the  diaphragm  is  experi- 
enced. 

Digestive  disturhances. — As  a  rule  the  appetite  is  fair 
until  the  disease  is  well  advanced,  when  it  gradually 
fails.  Xausea  and  vomiting  may  be  early  s3'mptoms, 
and  when  associated  with  paroxysms  of  pain  in  the  re- 
gion of  the  spleen,  may  cause  much  distress.  The  gas- 
tric distiu'bnnces  ni^iy  be  (hie  to  pressure  or  possibly 
may  be  rcHcx  tbrougli  involvement  of  the  sympathetic 
nervous  system.  Diarrhcea  may  be  an  early  symptom 
and  persist  for  several  weeks  or  montlis.  Constipation 
often  alternates  with  diarrlioea.  Toward  the  end,  diar- 
rbo:>a  may  be  incoercible,  and  at  last  involuntary  evac- 
uations may  lake  jjlacc.  Hemorrhage  from  the  stom- 
aeii  has  been  reeorded. 

Xerroii>t  Sysfrm. — The  >yni|»l()ni>  I'elV'rable  to  the 
nervou<  system  are  those  chielly  of  anemia,  namely: 
vertigo,  headache,  neuralgia  and  menial  fatigue.  The 
mind  usually  remains  ch^ar  until  near  the  end. 

Blood. — The  itlood  varies  with  the  stage  of  the  dis- 
easi'.  In  the  beginning  of  the  alfection  there  is  only  a 
slight  reduction  in  the  number  of  red  blood  corpuscles 
and  a  relatively  greater  diminution  in  the  haemoglobin. 
After  the  disease  is  well  advanced  the  blood  is  very 
])ale  and  thin.     Its  coagulability  is  very  much  reduced. 
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Eed  blood  corpuscles:  The  red  blood  corpuscles  are, 
as  a  rule,  very  much  diminished  in  number.  In  a  few 
cases  in  which  they  have  been  counted  the  number  has 
ranged  from  4,000,000  to  568,000  per  cu.  m. 

The  average  case  will  show  about  2,500,000  per  cu. 
m.  at  the  beginning  of  the  stage  of  cachexia.  As  the 
disease  progresses  the  number  usually  decreases.  There 
is  no  marked  change  in  the  size  and  form  of  the  cor- 
puscles. Nucleated  red  blood  corpuscles  have  not  been 
observed.  Rouleaux  formation  is  a])sent  in  the  later 
stages. 

The  haemoglobin  is  reduced  in  quantity.  The  indi- 
vidual  corpuscle  contains  less  than  the  normal  amount 
of  hremogiobin.  Tlie  color  index,  however,  does  not 
seem  to  be  as  low  as  in  chlorosis.  In  my  case,  although 
the  hremogiobin  was  reduced  to  10  per  cent.,  the  color 
index  was  never  lower  than  about  85  per  cent. 

White  hlood  corpuscles. — In  the  majority  of  cases  the- 
leucocytes  are  normal  in  number  and  the  relation  of  the- 
different  forms  is  not  disturbed. 

No  abnormal  elements  have  been  recorded.  In  one 
of  Banti's  cases  the  number  was  increased  to  19,805 
per  cu.  m.,  but  pneumonia  was  present  as  a  complica- 
tion. 

In  Franzolini's  case,  five  times  the  normal  number  of 
leucocytes  were  found.  Under  such  circumstances  the 
character  alone  of  the  leucrocytes  would  enable  one  to 
differentiate  the  disease  from  splenic  leukemia. 

Urine. — The  urine  is  normal  in  quantity  and  may 
not  show  special  changes.  A  large  quantity  of  nucleo- 
histon  was  found  by  Stein  in  a  clinical  case  of  splenic 
pseudoleukemia.  The  solids  of  the  urine  are  not  al- 
tered in  a  characteristic  manner.  A  trace  of  albumin 
has  been  found.  Signs  of  extensive  degenerative  changes 
in  the  kidney  have  not  been  observed.  Sugar  is  absent. 
I  was  able  to  produce  alimentary  glycosuria  by  admin- 

istcrinij  a  moderate  quantitv  of  glucose.  This  was 
2(j 
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probably  due  to  impairment  of  tlie  function  of  tlie  liver. 

DIAGXOtilS. 

Essential  to  the  dia.uiiosis  of  splenic  pseudoleukemia 
is :  1,  an  idiopathic  splenic  hypertrophy ;  2,  a  progressive 
anemia  without  a  leucocytosis  presenting  the  character- 
istics found  in  leukemia ;  3,  the  absence  of  marked 
hauphatic  enlargement. 

Since  neither  signs  of  anemia  nor  local  sensations 
have  been  noted  previous  to  the  development  of  splenic 
hypertrophy  the  disease  could  scarcely  be  suspected  be- 
fore the  spleen  was  palpable.  In  relation  to  splenic  hy- 
pertrophy one  must  determine  Avhether  the  pali)able 
structure  in  the  left  hypochondriac  region  is  a  splenic 
turner  and  if  so,  its  nature.  As  a  rule,  tumors  of  the 
spleen  present  less  difficulty  in  diagnosis  than  those  of 
any  other  abdominal  structure.  They  emerge  from  be- 
neath the  left  costal  arch  and  cling  closely  to  the  ab- 
dominal wall  overriding  all  structures  in  the  abdominal 
cavity.  Their  development  is  downward  along  a  line 
which  is  directed  toward  the  right  pubic  bone.  Splenic 
enlargements  are  respiratory  movable  and  in  a  diagonal 
direction  which  is  peculiar  to  >^plenie  tumors.  All  other 
structures  attached  to  the  diaphragm  have  a  tendency 
to  move  in  a  line  parallel  with  the  long  axis  of  the  body. 
A  variable  degree  of  lateral  motion  is  permitted.  The 
structure  is  uniform  in  consistenc}',  outline  and  surface, 
which  constitutes  a  true  hyperplasia  in  the  clinical 
sense.  Unless  the  spleen  is  dislocated  it  is  impossible  to 
grasp  its  upper  margin:  but  the  palpating  finger  rests 
on  a  smooth  surface  which  seems  to  be  a  part  of  a  struc- 
ture which  extends  upward  beneath  the  costal  arch.  Its 
inner  and  lower  margins  are  readily  palpated  and  the 
lower  pole  may  often  be  grasped,  which  is  characteristic 
of  splenic  enlargements.  The  inner  margin  is  notched. 
The  dullness  on  percussion  over  the  structure  in  the 
nl)dominal  region  is  continuous  with  that  of  a  uniform 
dullness  in  the  splenic  region  extending  often   to  the 
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eighth  rib  in  the  post-axillary  and  tho  sixth  ril)  in  tlie 
anterior-axillary  line. 

Tumors  of  the  kidney  are  usually  fixed,  and  their 
development  from  the  lumbar  region  is  evident  on 
bimanual  palpation.  They  develop  as  a  rule  downwards 
and  seldom  encroach  upon  the  diaphragm.  Urinary 
svmptoms  are  often  present  and  the  colon  may  he  dem- 
onstrated as  lying  in  front  of  the  kidney  mass. 

Enlargement  of  the  left  lobe  of  the  liver  may  present 
some  difficulty  in  diagnosis.  Under  such  circumstances 
the  direction  of  the  respiratory  mobility  and  above  all 
the  continuity  of  its  lower  border  with  the  lower  border 
of  the  liver  in  the  epigastric  region  would  serve  as  dis- 
tinguishing features. 

Having  determined  that  the  mass  in  the  left  hypo- 
chondriac region  is  a  splenic  structure  the  nature  of  the 
enlargement  must  next  be  considered.  It  is  character- 
istic of  splenic  hyperplasia  in  that  the  form  and  outline 
of  the  normal  spleen  is  retained.  A  neoplasm  such  as 
carcinoma  of  the  spleen  is  to  be  excluded,  or  at  least  can 
scarcely  be  diagnosed  in  the  absence  of  irregularities  in 
the  structure.  Acquired  syphilis  rarely  produces  great 
enlargement  of  the  spleen  in  the  early  stages  of  the  dis- 
ease, and  .still  more  rarely  as  a  tertiary  manifestation, 
excepting  when  combined  with  amyloid  degeneration. 
The  history,  presence  of  amyloid  elsewhere  and  other 
signs  of  syphilis  would  render  the  diagnosis  easy.  En- 
largement of  the  spleen  from  tuberculosis  would  rarely 
present  any  difficulty  in  diagnosis.  Echinococcus  of  the 
spleen  is  to  be  distinguished  by  its  long  course  without 
general  symptoms  and  the  presence  of  fluctuation.  In 
case  of  doubt,  puncture  would  clear  up  the  diagnosis. 

After  having  excluded  all  forms  of  neoi)lasm  and  cyst 
a  hyperplasia  of  the  s))leen  may  be  assumed.  Its  nature 
would  then  require  careful  consideration.  A  differential 
diagnosis  sliould  be  made  betwei'U  the  morbid  states, 
wliieb  are  aceompanied  by  a  <plenic  hy]H'rp]asia.  namely. 
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splenic  leukemia,  malarial  cachexia,  passive  congestion, 
progressive  pernicious  anemia,  amyloid  spleen  and 
Banti's  splenomegalia  with  hepatic  cirrhosis. 

Splenic  leid'cmia:  The  clinical  phenomena  are  so 
nearly  identical,  in  the  two  affections,  that  a  blood  exam- 
ination shows  the  only  essential  difference  between  them. 
A  moderate  increase  in  the  polynuclear  variety  of  leu- 
cocytes may  be  present  in  splenic  pseudoleukemia.  Tn 
one  of  Banti's  cases  there  was  an  absolute  leucocytosis, 
but  the  blood  examination  was  not  made  until  the  day 
upon  which  a  ])neumonia  developed.  In  this  and  in  a 
few  other  cases  in  which  a  moderate  leucocytosis  has 
been  present,  the  quality  of  the  leucocytes  has  not  been 
accurateh'  stated.  Tn  the  diagnosis  of  leukemia  when 
leucocytosis  is  only  moderate  the  quality  of  the  leu- 
cocytes, not  their  number,  determines  the  diagnosis. 
Essential  to  the  diagnosis  of  leukemia  with  moderate 
leucocytosis  is  the  increase  in  the  mononuclear  elements 
which  often  show  degenerative  changes  in  their  nuclei. 
As  a  rule  in  splenic  pseudoleukemia  there  is  a  normal 
number  of  leucocytes  and  the  relation  of  the  diiferent 
forms  is  not  disturbed.  The  number  of  red  blood-cor- 
puscles is  at  first  moderately  reduced.  Later  in  the  dis- 
ease tlie  nuiiibci-  may  be  diminished  to  two  million  or 
one  million,  or  as  in  my  case  to  a  little  more  than  half  a 
million  per  cubic  millimeter.  Change  in  the  size  and 
foi'm  i)f  the  re(l  blood-corjjuscles  is  not  marked.  The  in- 
(li\i(lual  red  blood-corpuscles  are  poor  in  hemoglobin, 
and  rarely  contain  nuclei.  A  more  extended  account  of 
the  hlddd  ill  s|)lciiic  |)S('ud()lcid<cmia  is  to  be  found 
under  symj)tomat()l()gy.  The  difl'erential  diagnosis  be- 
tween the  clinical  ])icturi's,  presented  by  splenic  pseudo- 
leukemia and  s]tli'nic  leukemia  is  to  be  made  oidy  by  a 
study  of  the  white  blood  corpuscles. 

Muhir'uil  carlii'.vid  :  The  form  of  nuilaria  known  as 
malarial  cachexia  characterized  by  enlargement  of  the 
spleen    and    antniia    ])fesents   clinical    phenomena    very 
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closely  simulating  splenic  p.-eudoleukemia.  Splenic 
hypertrophy,  enlargement  of  the  liver  and  anemic 
cachexia  are  essentially  the  same  in  both  affections.  In- 
deed, it  must  be  admitted  that  a  positive  differential 
diagnosis  between  the  two  conditions  conld  \ot  be  made 
under  certain  circumstances.  As  a  rule,  however,  the 
differential  features  are  sufficiently  prominent  to  leave 
no  doubt  as  to  diagnosis.  In  all  cases,  so  far  reported 
which  are  to  be  included  in  the  category  of  splenic 
pseudoleukemia,  malaria  has  been  carefully  excluded 
as  an  etiological  factor.  A  malarial  cachexia  developing 
as  it  sometimes  does  in  intense  malarial  districts  with- 
out chills,  would  joresent  features  requiring  great  care 
in  diagnosis.  The  presence  of  the  plasmodium  in 
the  blood  would  of  course  be  conclusive  evidence 
as  to  the  nature  of  the  disease.  Blood  pigment  in  the 
white  blood-corpuscles,  or  free  in  the  plasma,  has  not 
yet  been  noted  in  quantities  approaching  that  found  in 
malarial  cachexia.  The  pigmented  skin  is  a  slate  or 
dirty  yellow  color,  peculiar  to  chronic  nualaria.  In 
splenic  pseudoleukemia  pallor  is  combined  with  sub- 
icterus.  In  districts  where  malaria  is  intense,  a 
nephritis  not  infrequently  complicates  the  disease,  while 
it  has  never  been  noted  in  cases  of  splenic  pseudoleu- 
kemia. Tlic  temperature  and  absence  of  chills  may  be 
alike  in  both  affections.  Inhabitants  of  a  malarial  dis- 
trict who  have  never  had  the  usual  manifestations  of 
malaria,  as  well  as  those  who  unquestionably  have  suf- 
fered from  the  disease,  may  develop  splenic  hypertrophy, 
which  often  persists  for  a  long  time,  even  a  period  of 
year<,  without  the  appearance  of  anemic  cachexia  or 
serious  disturbance  in  general  health.  Splenic  pseudo- 
leukemia IS  char-ictcrized  by  a  splenic  hypertrophy 
wbich  is  directly  associated  witb  or  very  soon  followed 
by  a  progressive  anemia  which  invariably  continues  to 
•  cachexia  with  fatal  termination  in  a  definite  period  of 
time  unless  the  disease  is  arrested.     The  therapy,  which 
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in  time  will  relieve  a  malarial  cachexia,  has  no  particu- 
lar effect  on  splenic  psendoleukemia. 

I'Jssp.iiiial  anemias:  In  chlorosis  the  blood  findings 
and  clinical  phenomena  of  the  early  course  of  the  disease 
ma)^  be  very  similar  to  those  of  splenic  pseudoleukemia. 
However,  in  clilorosis  the  splenic  enlargement  is  absent 
or  seldom  marked  and  when  present  follows  rather  than 
precedes  the  development  of  the  anemia.  The  course 
and  effect  of  treatment  in  the  two  affections  is  entirely 
different.  In  primary  progressive  pernicious  anemia 
the  cachexia,  course  and  clinical  phenomena  in  the  two 
diseases  resemble  eacli  other  in  many  particulars,  but 
the  blood  findings  and  splenic  hypertrophy  present  dift'er- 
ences  sufiiciently  great  to  establish  the  diagnosis.  In 
])rimary  progressive  i)e]']iicious  anemia,  the  individual 
corpuscle  is  relatively  rich  in  hemoglobin,  while  in 
pseudoleukemia  it  is  poor.  There  is  ,a  much  greater 
difference  in  tlie  size  and  form  of  the  red  blood  cor- 
puscles in  primary  progressive  pernicious  anemia. 
Nucleated  red  blood  corpuscles  are  rarely,  if  ever, 
found  in  ihc  splenic  pseudolcnkemia,  while  they  are  con- 
stantly found  in  primary  progressive  pernicious  anemia, 
'i^he  presence  of  the  large  form  of  nucleated  red  blood- 
corpuscle,  the  gigantoblast,  of  especial  important!'  in 
the  diagnosis  of  primary  progressive  pernicious  anemia, 
has  never  been  found  in  splenic  ])seudoleukemia.  In 
])i'iin;iry  progressive  pei'iiieious  anemia  the  sj)leen  is 
more  often  atrophied  than  enlarged.  The  enlargement, 
if  sufficient  to  be  detected  on  ])alpation,  is  never  great, 
usuallv  shows  lliiet  uat  i(in  in  size  under  treatment,  and 
always  follows  the  development  of  anemia.  Mosler  and 
Gast  believe  the  enlargement  of  the  spleen  in  chlorosis 
and  ])rimary  progressive  anemia  to  l)e  a  compensatory 
hypertrophy  directly  connected  with  the  regeneration  of 
the  blood.  Other  authors,  as  Immermann,  Eichhorst, 
^liiller  ;ind  Xeiiin;!nn.  do  not  believe  that  under  such 
circumstances  the  spleen  returns  to  its  prenatal  hema- 


SPLEXIC    PSEUDOLEUKEMIA.  399 

topoietie  function.  By  others  the  splenic  enlargement  in 
the  anemiLt'  is  thought  to  he  due  to  the  increased  de- 
struction of  red  l)lood-corpuscles.  The  liver  is  nearly 
always  hypertrophied  in  splenic  pseudoleukemia.  In 
primary  jjrogressive  pernicious  anemia  it  is  not. 

Passive  congestion  of  the  spleen:  In  this  condition 
the  etiological  factors  of  a  liver  cirrhosis  or  other  con- 
ditions inducing  splenic  hyperemia  would  be  jj resent. 
The  course  of  the  two  diseases  is  somewhat  different. 
The  development  of  anastomoses  between  the  portal  and 
general  circulation  and  the  other  signs  of  liver  cirrhosis 
.such  as  early  appearance  of  ascites  and  late  appearance 
of  cachexia  characterize  the  spleen  of  passive  conges- 
tion. The  enlargement  of  the  spleen  in  passive  conges- 
tion is  moderate  in  comparison  to  the  enormous  hyper- 
trophy sometimes  present  in  splenic  pseudoleukemia. 
In  atrophic  cirrhosis,  the  liver  is  small  while  in  splenic 
pseudoleukemia  it  is  hypertrophied.  On  the  other 
hand  cirrhosis  of  the  liver  accompanied  by  marked 
fatty  infiltration  and  enlargement  of  the  organ  presents 
clinical  features,  which  under  certain  circumstances, 
might  give  rise  to  great  difficulty  in  diagnosis. 

Amijloid  sptrrn. — The  diagnosis  of  anyloid  spleen 
is  to  Ik'  made  only  when  a  sutlicient  cause  has  preceded 
its  development,  such  a<  long  continued  suppuration 
of  l)one  or  soft  parts,  phthisis  pulmonum  or  protracted 
syphilis.  Evidence  of  amyloid  degeneration  elsewhere 
is  to  i)e  desired  in  connection  with  its  etiology.  Al- 
though the  s])leen  is  usually  the  fii-st  organ  to  show  amy- 
loid changes  the  diagnosis  of  amyloid  hyperplasia  with- 
out signs  of  amyloid  liver,  kidneys  or  intestines  would 
be  at  best  a  probable  diagno^^is. 

Splenomcgalia  iritli  cirrhosis  of  the  tirer. — Banti 
(Semaine  Med.,  lSf)4,  xiv,  ;31S  aivl  Ziegler's  Beitrage 
1S98)  describes  a  condition  characterized  by  splenic 
hypertrophy  associated  with  cirrhosis  of  the  liver  in 
which   he   h^'licvc<  the  ])riniMrv  disease  is  of  the  spleen 
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and  that  tlie  oirrhosiis  of  the  liver  results  from  the 
pathological  changes  in  the  spleen.  The  clinical  differ- 
ence between  the  two  affections  is  so  slight  that  Banti 
admits  that  on  that  alone  no  distinction  between  the 
two  aifeetions  can  be  made. 

The  diagnosis  of  splenic  pseudoleukemia  is  often 
surrounded  by  man}-  diflficulties.  In  all  cases,  the  evi- 
dence must  be  accurately  obtained  and  the  proper  val- 
uation placed  on  it  to  insure  trustworthy  results.  Un- 
doubtedly there  are  cases  in  which  it  would  be  advisa- 
ble to  withhold  a  positive  diagnosis  for  a  variable  period 
of  time. 

course;  axd  prognosis. 

The  disease  presents  a  definite  course  within  certain 
limits  of  variation.  Its  tendency  is  distinctly  progres- 
sive. The  severity  of  symptoms  may  show  slight  re- 
missions, but  on  the  whole,  it  will  be  observed  that  the 
patient  loses  ground  rather  steadily  from  month  to 
month.  It  is  diflicult  to  estimate  the  exact  duration  of 
the  disease,  owing  to  the  uncertainty  connected  with  the 
length  of  the  first  stage.  In  some  cases  a  fatal  termina- 
tion has  been  reached  in  five  or  six  months  after  the 
first  symptoms  were  manifest. 

Tlie  average  duration  appears  to  be  about  two  years. 
My  case  terminated  in  about  three  and  a  half  years  from 
the  time  the  splenic  enlargement  was  first  noticed. 
That  duration  seems  to  be  about  the  longest  recorded. 
While  the  first  and  second  stages  of  the  disease  may  vary 
and  be  prolonged  for  a  period  of  one  or  more  years,  the 
cachectic  stage  seldom  continues  more  than  a  few 
weeks  or  five  or  six  months.  Death  results  from 
progressive  marasmus  and  intercurrent  diseases.  Med- 
ical treatment  seems  to  be  of  no  positive  value  in  con- 
trolling the  progress  of  the  disease.  Surgical  treat- 
ment has  arrested  the  process  in  the  cases  noted  in  the 
chapter  on  treatment.  The  prognosis  is  decidedly  un- 
favorable MithoTit  surirical  intervention. 
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THEORY    IIECiAKDIXG    THE    ORIGIN'    AND    XATURE    OF    THE 
DISEASE. 

Although  disorders  of  the  spleen  have  been  studied 
by  the  medical  profession  from  the  time  of  remote  an- 
tiquity, our  knowledge  of  the  origin  and  nature  of  a 
number  of  types  of  disease  associated  with  splenic  en- 
largement is  still  very  indefinite.  Splenic  pseudo- 
leukemia shares  in  the  general  obscurity  which  sur- 
rounds the  forms  of  disease  closely  allied  to  it,  namely : 
leukemia  and  other  varieties  of  the  pseudoleukemia. 
The  .number  of  ca^es  thus  far  accurately  observed  has 
been  so  limited  that  one  has  less  than  is  to  be  desired 
upon  Avhich  to  base  conclusions. 

Hypertrophy  of  the  spleen  and  progressive  anemia  are 
the  most  prominent  features  of  the  disease.  The  con- 
stitutional symptoms  and  course  of  the  affection  may  be 
satisfactorily  explained  by  the  progressive  alterations 
in  the  blood,  whether  other  factors,  aside  from  compli- 
cations, contribute  to  the  fatal  termination,  our  pres- 
ent knowledge  will  not  permit  us  to  affirm  or  deny. 

It  is  rational  to  presume  that  the  two  principal  feat- 
ures of  the  disease,  progressive  anemia  and  enlargement 
of  the  spleen  are  either  directly  dependent  on  each  other 
or  that  both  are  manifestaMons  of  a  common  cause. 
A  study  of  the  origin  and  nature  of  pseudoleukemia 
involves  a  consideration  of  the  following  questions : 
1.  Js  the  hypertrophy  of  the  spleen  a  result  of  the  pro- 
gressive anemia  and  if  so  upon  what  does  the  anemia 
depend?  2.  Do  the  chief  features  of  the  disease  pro- 
gressive anemia  and  splenic  hypertrophy  arise  from  a 
common  cause?  3.  Is  the  progressive  anemia  and  gen- 
eral malnutrition  due  primarily  to  the  pathological 
changes  in  the  spleen  and  if  so  what  induces  those 
changes  ? 

Let  us  first  discuss  whether  it  is  probable  that 
the  splenic  hypertropliy  is  due  primarily  to  the 
alterations   in  the  blood.      ( If   this   be   true   tlie  cause 
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of  the  anemia  is  not  ap2:»ai'ent  and  the  disease'  must  be 
classed  as  an  essential  anemia. ) 

In  chlorosis,  the  S23leen  is  often  somewhat  enlarged. 
Chvostek  examined  5G  cases  with  especial  reference  to 
splenic  enlargement  in  that  disease.  He  was  able  to 
palpate  the  spleen  in  nine  of  tlie  total  number  of  cases. 
In  primary  progressive  pernicious  anemia  the  spleen 
may  be  enlarged  sutliciently  to  be  palpated.  However, 
in  both  forms  of  essential  anemia  the  splenic  enlarge- 
ment is  always  moderate,  seldom  reaching  more  than  a 
finger's  breadth  below  the  costal  arch.  It  fluctuates  in 
size  during  the  course  of  the  disease  and  never  reaches 
the  enormous  tumefaction  often  found  in  splenic  pseudo- 
leukemia. A  very  slight  enlargement  of  the  spleen 
has  also  been  observed  in  secondary  anemia  and  in 
anemia  artificially  ])roduced,  both  in  man  and  in  lower 
animals.  However,  in  the  forms  of  anemia  just  de- 
scribed the  si)leen  is  often  nornuil  in  size  and  at  times 
atrophied.  ]\Iosler,  Gast  and  others  regard  the  moder- 
ate enlargement  of  the  spleen  which  is  present  in  an- 
emia as  a  cnm])etisat()ry  ]irocess.  On  the  other  hand, 
Immermann,  Kichhorst,  Miiller,  Neuman  and  others 
do  not  believe  that  in  the  conditions  enumerated  the 
sph'en  reverts  to  its  embryonal  l)lood-prodiicing  func- 
tion. Others  believe  the  enhirgement  due  to  an  in- 
creased destruction  of  red  blood  corjinscles. 

From  all  avaihd)le  evidence  it  would  a})]>ear  that 
while  anemia  may  give  rise  to  an  enlargement  of  the 
s]jleen  its  size  is  always  moderate  and  never  a])proaches 
tlie  enonnoiK  liyj)i'rli'0])liy  eomnionly  I'ccoi'dcd  in  splen- 
ic pseudoleukemia.  Still  greater  evidence  against  the 
theory  that  the  splenomegalia  in  this  disease  is  due  to 
anemia  is  afforded  by  the  fad  that  in  all  cases  thus  far 
reported  splenic  hypertrophy  preceded  the  anemia  and 
in  some  cases  for  a  ]:)eriod  of  a  year,  i-'r-in  the  fore- 
going it  is  very  impi'ohahle  th;ii  the  enlargement  of  the 
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spleen  in  splenic  pseudoleukemia  is  in  consequence  of 
the  progressive  anemiii. 

The  second  (jucstion  as  to  whether  the  chief  features 
of  the  disease,  progressive  anemia  and  splenic  hyper- 
troph}'  arise  from  a  common  cause,  is  extremely  diihcult 
to  discuss.  It  is  possible  that  the  true  solution  of  the 
problem  lies  in  that  direction.  Ho\Aever,  in  the  ab- 
sence of  all  direct  and  indirect  evidence  favoring  that 
interpretation,  it  will  not  Ix'  jirofitpblL'  to  enter  into  a 
discussion  of  possibilities. 

On  the  other  hand,  the  theory  which  places  the  en- 
largement of  the  spleen  primary,  and  the  progressive 
anemia  secondary  to  the  splenopathy  has  very  much  in 
its  support.  In  tlie  cases  thus  far  reported,  splenic 
hypertrophy  has  preceded  the  anemia  and  other  con- 
stitutional symptoms  of  the  disease.  We  must  next 
consider  whether  the  pathological  changes  which  occur 
in  the  spleen  are  capable  of  inducing  the  profound 
alterations  in  the  blood  and  general  nutrition  which 
accompany  the  disease.  Accurate  knowledge  of  the 
function  of  the  spleen  would  be  of  inestimable  value  in 
the  solution  of  the  problem,  rnfortunately  very  little 
is  known  regarding  its  function.  An  extended  discus- 
sion of  the  various  theories,  regarding  it  is  beyond  the 
l)rovince  of  this  paper.  The  following  are  some  of  the 
more  prominent  theories  advocated.  1.  During  fetal 
life  and  shortly  after  birth,  in  man  the  spleen  is  sup- 
posed to  produce  red  blood  corpuscles.  In  some  ani- 
mals this  function  is  retained  during  life.  There  is  no 
positive  evidence  that  this  obtains  in  tlie  adult  life  in 
man.  'i.  it  is  believed  on  rather  unsatisfactory  evi- 
dence that  tlie  spleen  is  engaged  in  the  destruction  of 
red  blood  coi-puscles.  ."5.  White  blood  corpuscles  of  the 
large  mononuclear  variety  are  probal)ly  formed  in  the 
spleen.  4.  The  theory  of  Schiff  and  lierzen  tbat  the 
spleen  prodn(-(d  a  substance  (an  eiizyiiH')  whicli  being 
cari'ied    bv    Ibc    blood    lo    (lie    iiaiu-rcas    act>    ui)oii    the 
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trvpsinogen  contained  in  the  gland,  converting  it  into 
.trypsin,  has  not  been  confirmed  hy  other  investigators. 
While  there  is  very  little  ])ositive  evidence  as  to  the 
exact  function  of  the  spleen,  it  is  generally  conceded 
that  the  organ  in  some  way  exerts  an  influence  on  the 
constituents  of  the  blood.  That  the  spleen  is  not  neces- 
sary to  life  has  been  demonstrated  repeatedly  by  its 
entire  removal.  However,  this  does  not  prove  that  it  is 
functionless.  Various  organs  may  perform  the  work 
of  the  extirpated  spleen.  It  is  interesting  to  note  that 
in  a  few  instances  after  removal  of  the  organ  the  lymph 
glands  have  showm  a  moderate  increase  in  size.  Since 
the  removal  of  the  spleen  is  not  incompatible  with  per- 
fect health,  it  is  not  reasonable  to  presume  that  the  ma- 
lignant course  of  splenic  pseudoleukemia  is  due  to 
suspension  of  the  normal  function  of  the  gland,  in  con- 
sequence of  its  hypertrophy.  On  the  other  hand,  it 
can  not  be  denied  that  the  pathological  changes  in  the 
spleen  may  alter  its  function  in  such  a  way  as  to  result 
in  grave  disturbances  of  nutrition.  If  the  spleen  is  nor- 
mally engaged  in  the  destruction  of  red  blood  corpus- 
cles possibly  an  abnormally  great  destruction  of  tTiese 
elements  takes  place  as  a  result  of  splenic  hyperplasia. 

It  is  claimed  by  a  number  of  investigators  that  the 
blood  in  the  splenic  vein  shows  a  marked  difference  in 
its  constituents  from  .that  contained  in  the  splenic  ar- 
tery. The  results  obtained  have  varied  so  greatly  that 
one  is  unable  to  draw  specific  conclusions.  Tiiey  ren- 
der it  very  probable,  however,  that  the  normal  spleen 
is  actively  engaged  in  metabolic  processes.  The  com- 
plex chemical  composition  of  the  spleen  and  especially 
the  presence  in  its  tissue  of  a  number  of  nitrogenous 
extractives  such  as  xanthin,  hypoxanthin.  adenin,  and 
uric  acid  strongly  favors  that  conclusion.  Aside  from 
these  substances  tlie  tissue  of  the  spleen  contains  mosite, 
tvrosin,   leucin,    fonnie,    lactic   and    butvric    acids   and 


SPLENIC    PSEUDOLEUKEMIA.  405 

cholesterine.  Its  chief  mineral  constituent  is  an  organic 
compound  of  iron. 

Possibly  chemical  agents  are  elaborated  by  the  dis- 
eased spleen  which  either  in  the  gland  or  after  they 
gain  access  to  the  circulating  blood,  inhibit  the  produc- 
tion of  red  blood  corpuscles  or  cause  their  dissolution 
and  thus  induce  anemia.  An  analogous  theory  explains 
tlie  anemia  of  exophthalmic  goiter  on  the  grounds  that 
an  enlarged  thyroid  produces  toxines  capable  of  caus- 
ing dissolution  of  red  blood  corpuscles.  That  a  toxic 
substance  of  some  nature  was  present  in  the  tissue  of 
the  spleen  in  my  case  is  probable  from  the  evidence  ob- 
tained by  injecting  the  veins  of  rabbits  with  a  few  cubic 
centimeters  of  the  filtrate  of  an  emulsion  of  a  small 
portion  of  the  spleen.  The  animals  died  within  a  few 
hours  and  no  adequate  cause  for  death  was  present 
at  post-mortem.  Whether  this  toxic  substance  was 
capable  of  destroying  the  red  blood  corpuscles  was 
not  determined  by  the  experiment.  The  blood  of  the 
rabbits  showed  no  apparent  histological  changes  in  the 
several  slides  examined. 

There  is  nothing  in  the  histology  of  the  spleen  in 
splenic  pseudoleukemia  which  would  favor  the  theory 
that  the  anemia  was  secondary  to  the  splenic  hyper- 
trophy. The  histological  changes  constitute  a  true  hy- 
perplasia and  present  nothing  which  ditferentiates  it 
essentially  from  other  forms  of  splenic  hypertrophy  that 
are  not  accompanied  by  progressive  anemia. 

The  greatest  evidence,  however,  in  favor  of  primary 
splenopathy  in.  splenic  pseudoleukemia  is  afforded  by 
the  results  of  total  extirpation  of  the  hypertrophied  or- 
gan. Even  after  hemorrhages,  edema  and  signs  of 
cachexia  were  well  developed  a  removal  of  the  hyper- 
tropliicd  spleen  has  resulted  in  recovery.  See  resume 
of  such  cases  in  the  chapter  on  treatment.  The  com- 
plete recovery  which  took  place  after  the  removal  of 
the  hy|)('r1ropliio(l  spleen  in  five  cases  of  s))lenic  ])seudo- 
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leukemia  points  directly  to  the  spleen  as  the  source  of 
the  anemia. 

TKKATMKXT. 

The  treatment  of  splenic  psendolenkemia  should  be 
medical  and  surgical.  The  indications  to  be  met  in 
medicinal  treatment  are  to  build  up  the  blood  and  gen- 
eral nutrition.  Iron,  arsenic  and  other  drugs  having 
the  same  therapeutic  influence  should  be  administered. 
Rest  in  bed  should  be  enjoined  and  constipation,  if 
present,  relieved.  Special  symptoms  as  nausea,  vomit- 
ing, diarrhea  and  pain  require  the  same  treatment  as 
when  due  to  other  causes.  In  the  later  stages  diarrhea 
may  be  so  persistent  as  to  require  great  care  in  its 
treatment.  The  disease  is  modified  only  temporarily 
by  internal  medication. 

If  the  disease  is  primarily  located  in  the  spleen  and 
the  pernicious  course  of  the  aftection  is  due  to  the  ef- 
fect of  the  pathological  change  in  that  organ  upon  the 
blood  and  general  nutrition,  it  would  be  a  rational  pro- 
cedure to  remove  the  spleen  as  soon  as  the  diagnosis  is 
positive  and  when  no  special  contraindication  is  pres- 
ent. The  number  of  s])lenectomies  performed  in  which 
this  disease  was  undoubtedly  present  is  very  small.  In 
reviewing  the  literature  of  splenectomy  it  is  exceedingly 
difficult  in  many  cases  to  determine  the  nature  of  the 
disease  for  which  the  operation  was  performed.  As  a 
rule  the  operator  has  been  more  concerned  in  tbe  tech- 
ni(pie  of  his  operation  than  with  the  nature  of  the  path- 
ological process  for  which  it  was  performed.  The  justi- 
fication of  that  statement  is  furnished  by  the  fact  tbat 
in  the  total  number  of  cases,  about  190,  in  which  the 
spleen  has  been  removed,  a  microscopic  examination  of 
the  l)lood  has  been  recorded  in  less  than  twenty  cases 
and  in  some  of  these  only  imperfectly.  Since  a  blood 
examination  is  necessary  to  the  diagnosis  of  sph^nic 
pseudnlcnkeniia.  it  would  be  futile  to  searcb  for  eases 
of  tbat  disea-^eaniDiiiz'  tbe  atl'ections  inwbich  snlcnectomv 
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has  been  performed  outside  of  the  limited   luimher  of 
cases  in  which  the  blood  has  been  examined. 

I  will  gi\e  a  short  resume  of  tlie  cases  in  which  splen- 
ectomy has  been  performed,  where  it  seems  probable 
that  the  disease  present  M'as  splenic  psucloleukemia. 

Case  1. — Operator,  Spencer  Wells.  Date,  1865.  Fe- 
male, aged  3-1.  Symptoms,  marked  anemia,  slight  in- 
crease in  the  white  blood  corpuscles  (character  of  cor- 
puscles not  noted).  Weight  of  spleen,  •■itiT'^  grams. 
Result,  death. 

Case  2.— Operator,  Pean.  Date,  1ST8.  Female, 
aged  24.  Patient  never  had  malaria  nor  any  serious 
illness.  Fighteen  months  before  operation,  a  spleijic 
tumor  first  appeared.  Six  months  previous  to  operation 
signs  of  anemia  present.  Subsecpientiy  anemia  grad- 
ually progressed.  Digestion  greatly  disturbed,  violent 
neitralgic  pains,  hemoptysis,  hematemesis,  hema- 
turia and  bloody  stools  were  recorded.  Xo  leu- 
cocytosis.  Weight  of  sj)leen,  1125  grams.  Result:  In 
one  month  patient  had  recovered  perfectly.  Subsequent- 
ly died  of  toxic  enteritis. 

Case  3. — Operator,  Czerny.  Date,  18T8.  Female, 
aged  30.  Xo  history  of  malaria.  Spleen,  large  and 
movable.  Xo  leucocytosis.  General  health  very  poor. 
Digestion  disturbed.  Signs  of  anemia.  Disturbed  men- 
struation. Weight  of  spleen  not  given.  Size,  23x12x8 
cm.     Result,  complete  cure. 

Case  -i. — Operator,  Franzolini.  Date,  1881.  Fe- 
male, aged  22.  Xever  in  good  bealth.  At  12  years  oi 
age,  suffered  with  edema  and  ascites,  from  which  she 
recovered.  ^lenstruated  at  IT,  but  always  irregularly. 
Was  subject  to  hysteria.  Xever  had  malaria.  About 
two  years  ]n-('vious  to  o])eration  patient  noticed  constant 
pain  in  left  hypochondriac  region.  Pain  was  increased 
on  pressure  and  in  the  erect  position.  Patient  grew 
weak,  and  wlu'U  admitted  to  hospital  a  tumor  was  read- 
ilv  detected  in  left   livpneliondriae  rt'uion  which  proved 
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to  be  an  liypertrophied  spleen.  Sufferings  of  the  pa- 
tient and  signs  of  anemia  increased.  Skin  and  mucous 
membranes  ver}'  pale.  Great  muscular  fatigue.  Vomit- 
ing obstinate.  Panniculus  adiposus  greatly  reduced. 
Leucocytes :  Five  times  the  normal  number  were  pres- 
ent. Weight  of  spleen,  1526  grams.  Eesult,  complete 
cure.  All  suffering  ceased  and  the  oligemia  disap- 
peared. Thirty-six  days  after  operation  the  white  cor- 
puscles were  reduced  to  one  lialf  the  number  at  the  time 
of  the  oj^eration. 

IkPmarl.-y:  This  case  was  reported  ;is  a  leukemia  and 
is  usually  so  regarded.  The  method  employed  to  es- 
timate the  leucocytosis  was  subject  to  inaccuracies.  An 
increase  of  leucocytes  to  five  times  the  normal  mimber 
is  not  sufficient  evidence  for  the  diagnosis  of  a  leukemia, 
unless  the  quality  of  leucocytosis  were  that  which  is 
})('cul]ar  to  leukemia.  Banti  is  also  of  the  opinion  that 
this  case  was  not  a  leukemia. 

(,'aS1<  5. — Operator,  Frascani.  Female,  aged  IG.  ISTo 
hereditary  influence.  Xevcr  had  malaria  or  syphilis. 
Had  noticed  a  large  tumor  in  left  half  of  abdomen  for 
two  years.  During  this  time  epistaxis,  fever  and  diar- 
rhoea now  and  then  present.  Mucous  membranes  pale. 
Signs  of  anemia  began  one  year  before  the  operation 
and  were  marked  at  time  of  operation.  Edema  and  as- 
cites present.  Blood  examination:  red  blood  corpus- 
cles, 3.900,000 :  white  blood  corpuscles,  7030  per  cu.  m. 
Haemoglobin  68  per  cent.  External  lymph  glands 
slightly  enlarged.  Kesult :  Death  in  four  hours  from 
hemorrhage.  Weight  of  spleen,  1310  grains.  Weight  of 
liver,  1050  grams. 

Cask  6. — Operator,  Ceci.  Date,  1S93.  Female,  aged 
13.  Disease  began  two  years  previous.  Signs  of  anemia 
and  tendency  to  hemorrhage  from  the  gums.  Bones 
normal,  muscle  weak,  adipose  tissue  thin,  abdominal 
tumor  firm  and  smooth.  Blood  examination :  red  blood 
corpuscles  3,592,000.  white  blood  corpuscles  15,000  per 
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cu.  m.  Haemoglobin,  fio  per  cent.  Weight  of  spleen, 
13,000  grams.  The  quality  of  leucocytosis  not  recorded. 
Result:  recovery. 

Case  7. — Operator,  Lindfors.  Date,  189-3.  Female, 
aged  20  years.  Constitution  weak.  Five  years  previous 
noted  tumor  in  left  side  of  abdomen.  Signs  of  anemia 
were  jjresent.  Tlie  red  blood  corpuscles  were  dimin- 
ished and  the  hffimogiobin  was  especially  reduced  in 
quantity.  The  relation  of  the  white  to  the  red  blood 
corpuscles  was  1  to  250.  Xo  thyroid  or  lymphoid  en- 
largements. Size  of  spleen,  25xl5-\T  cm.  Result :  recov- 
ery. 

In  all,  I  find  seven  splenectomies  in  which  the  records 
are  sufficiently  explicit  to  justify  a  very  probable  diag- 
nosis of  splenic  pseudoleukemia.  There  are  other 
eaees  that  appear  to  belong  to  the  same  type  of  disease; 
but  owing  to  the  meagreness  of  the  records  I  have  not 
felt  justified  in  including  them.  Five  among  seven  cases 
in  which  one  may  be  reasonably  certain  that  splenic 
pseudoleukemia  ^\as  present  were  cured  by  a  removal 
of  the  hypertrophied  organ — the  remaining  two  died 
of  hemorrhage.  In  not  one  of  the  seven  cases,  was  oper- 
ation performed  early  in  the  course  of  the  disease.  In 
at  least  two  of  the  five  cases  that  recovered  the  disease 
had  advanced  well  into  the  cachectic  stage.  When  we 
consider  that  splenic  pseudoleukemia  is  a  progressive 
disease,  which  so  far  as  has  been  recorded,  invariably 
terminates  fatally  when  treated  medicinally,  it  is  ap- 
jiarent  from  the  statistics  that  splenectomy  should  be 
performed  as  soon  as  the  diagnosis  is  positive  and  the 
case  not  too  far  advanced  to  preclude  possibility  of  re- 
covery. 

As  a  rule  in  splenectomy  the  mortality  increases  with 
the  size  of  the  spleen.  In  none  of  the  cases,  however, 
in  which  recovery  took  place  was  the  spleen  less  than 
five  times  the  normal  size.  In  one  case  which  resulted 
in  cure,  the  liypertrophied  organ  was  nearly  eight  times 
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as  large  as  normal  and  the  cachexia  was  extreme.  The 
mortality,  after  operation,  in  this  disease  is  very  much 
less  than  when  leukemia  was  present.  Douglas  recordfe 
thirty-six  cases  of  splenectomy  for  leukemia  with  only 
five  recoveries  and  three  of  these  I  have  included  as 
cases  of  splenic  pseudoleukemia. 
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A    CASE    OF    BLASTOMYCETIC    DERMATITIS. 

H.    GIDEON    WELLS. 

In  the  first  volume  of  the  Johns  Hopkins  Hospital 
Reports  there  is  reported  by  T.  C.  Gilchrist  a  case  of 
dermatitis  resembling  clinically  skin  tuberculosis,  but 
apparently  due  to  the  presence  in  the  lesion  of  a  form  of 
blastomyees.  At  the  last  meeting  of  the  American 
Dermatological  Association  he  reported  a  second  case, 
in  which  ho  found  a  similar  lesion  due  to  the  same  kind 
of  organisms.  So  far  these  two  cases  stand  alone  among 
the  numerous  blastomycetic  infections,  being  entirely 
different  from  all  other  forms  described  by  Busse  and 
other  observers. 

The  case  to  be  described  adds  a  third  to  this  group, 
and  its  discovery  so  soon  after  Gilchrist's  first  report 
appeared  makes  it  seem  probable  that  a  hitherto  nnrec- 
ognized  cause  of  skin  lesions  will  be  found  to  prevail 
in  many  cases  ordinarily  diagnosticated  as  lupus  vul- 
garis. It  was  presented  in  the  clinic  of  Professor  Senn 
at  Rush  ]\Iedieal  College,  during  my  service  as  patholo- 
gist to  the  surgical  clinic,  and  I  am  indebted  to  him  for 
the  opportunity  of  presenting  this  case. 

The  patient  was  brought  to  the  clinic  by  Dr.  J.  T. 
Pliillips,  of  West  Union,  Iowa,  on  March  23.  1897.  Dr. 
Phillij)s  had  observed  the  case  for  over  a  year,  and  fur- 
nisbes  the  following  history.  Tbe  patient  is  a  well  nour- 
ished man,  40  years  of  age,  a  native  of  Iowa,  farmer 
by  occupation.  He  presents  a  good  personal  and  family 
history,  married,  has  five  healthy  children,  none  of 
whom  have  ever  had  anv  similar  ntfoction.  nor  has  anv 
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person  of  his  acquaintance.  A  thorough  physical  ex- 
amination shows  him  to  be  free  from  any  pulmonary  or 
glandular  involvement.  The  disease  began  eleven  years 
ago  as  a  small  pimple  on  the  back  of  the  first  phalanx 
of  the  left  little  finger.  This  pimple  became  an  ulcer, 
which  gradually  enlarged,  extending  up  over  the  knuckle 
on  to  the  back  of  the  hand,  over  which  it  slowly  spread. 
It  never  invaded  tlie  palm.  The  highest  it  ever  reached 
was  just  above  the  head  of  the  radius.  It  extended 
from  the  Junction  of  tlie  palm  and  dorsum  of  the  hand 
on  tlie  ulnar  side  to  the  base  of  the  thumb,  and  grew 
down  lo  the  second  phalanx  of  the  index  finger,  to  the 
middle  of  the  second  phalanx  of  the  second  finger,  Jast 
beyond  the  first  phalanx  of  the  ring  finger,  and  never 
extended  below  its  starting  point  on  the  little  finger. 
During  its  progress  the  older  portions  of  the  lesion 
would  sometimes  heal  up,  leaving  a  poor  substitute  for 
skin,  wliich  was  of  low  resisting  power,  for  it  would  re- 
peatedly become  reinvaded  by  the  disease. 

In  appearance  it  was  a  raised  fungating  mass,  in 
some  places  three-quarters  of  an  inch  above  the  normal 
level  of  the  skin.  Wlien  washed  it  was  of  a  dark  cherry- 
red  color,  sprinkled  with  cheesy  pinhead-sized  masses. 
After  being  left  for  a  time  the  surface  would  become 
covered  with  a  crust  of  pus,  scales,  and  debris,  which  was 
readily  removed.  Secondary  infection  frequently  oc- 
curred, sometimes  producing  large-sized  abscesses. 
When  the  wet  dressings  that  had  been  applied  for  some 
time  were  removed,  the  growth  had  a  honeycombed  a]v 
pearance  and  bled,  very  easily.  Every  ordinary  form  of 
antiseptic  treatment,  hot  fomentations,  etc.,  were  tried, 
but  the  only  evident  effect  was  on  the  secondary  infec- 
tion. Early  in  its  course  attempts  had  been  made  at 
its  removal  by  caustics,  plasters,  etc.,  without  result. 

Pain  was  constant  in  the  hand,  often  especially  se- 
vere at  night,  but  the  patient  was  able  to  do  his  farm 
work  and  felt  ])erfect]y  weW  otherwise  during  all  this 
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time.  Although  there  were  abundant  opportunities  for 
infection  of  other  parts  of  the  bod}',  no  other  foci  ever 
appeared,  and  the  growth  was  solely  by  extension.  Dr. 
Philh'ps  considered  it  a  case  of  skin  tuberculosis,  and 
Professor  Senn  agreed  to  the  diagnosis.  He  removed 
the  entire  area  involved,  covering  the  surface  by  a 
plastic  operation,  with  excellent  results.  Since  his  dis- 
charge from  the  hospital  the  patient  has  been  perfectly 
well,  and  there  have  been  no  recurrences. 

Cultures  Avere  made  on  blood  serum,  agar-agar,  bouil- 
lon, and  gelatin  by  rubbing  small  fragments  over  or  in 
the  media,  so  that  any  deeply  located  organs  might  be 
implanted.  A  rank  gro\\'tli  was  obtained  in  all  the 
tubes,  from  which  Avere  isolated  the  Staph  i/lococcns 
pyogenes  aureus  and  alhus,  and  three  varieties  of  bacilli, 
none  of  which  produced  any  reaction  when  inoculated 
into  rabbits,  being  evidently  saprophytic  putrefactive 
organisms.  In  none  of  the  original  cultures  eovild  be 
found  any  of  the  budding  fungi  to  be  described  later. 

A  piece  of  the  tissue  was  implanted  subcutaneously 
into  a  young  rabbit.  In  a  week  an  abscess  developed, 
reaching  the  size  of  a  hickory  nut,  and  on  the  ninth 
day  it  broke  down,  forming  later  an  ulcer,  with  raised 
margins  from  which  could  be  squeezed  a  whitish  pus. 
A  second  rabbit  was  inoculated  with  this  pus  and  had 
a  swelling  of  the  size  of  a  hazelnut,  which  subsided  and 
healed.  The  general  health  of  the  rabbits  remained 
good,  and  at  the  end  of  three  months  the  one  first  in- 
oculated was  killed.  Xo  lesion  covild  be  found  in  any 
of  the  viscera.  The  jaus  from  the  abscess  was  carefully 
and  repeatedly  examined,  stained,  unstained,  and  treat- 
ed with  caustic  potash,  but  the  yeast  fungi  could  never 
be  found.  Cultures  from  the  abscess  yielded  the  Sta- 
phylococcus  pyogenes  aureus.  The  tissue  was  hardened 
in  various  fluids,  iind  from  this  material  the  ease  has 
been  studied. 

Microsropical      /yrdiiiinal  ion. — The       iiiii>(       marked 
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change  is  the  great  iuorease  in  the  epithelial  layer  of 
the  skin.  Columns  of  epitheliimi  are  seen  growing  into 
the  corium  to  a  de])th  of  about  four  millimeters,  uniting 
masses  of  deeply  situated  epithelial  cells  to  the  super- 
ficial layers  and  to  each  other,  almost  exactly  as  it  is 
seen  in  skin  carcinoma.  Xone  of  the  appendages  of  the 
skin  are  present  in  any  form.  The  papillae,  however, 
come  up  to  within  the  usual  distance  of  the  surface  in 
many  places,  but  they  can  not  often  be  traced  directly 
doA\n  lo  the  deeper  layers  of  the  corium  on  account  of 
intervening  epithelial  tissue.  In  serial  sections  it  is 
found  that  the  papillje  are  in  many  instances  long  fin- 
gerlike columns  of  tissue,  often  bending  and  running  at 
right  angles  to  the  surface.  These  appearances  can  best 
be  explained  by  considering  the  hypertrophy  of  the  epi- 
tlielium  to  have  occurred  chiefly  in  the  deeper  layers  of 
the  interpapillary  processes,  crowding  down  into  the 
corium  and  distorting  the  papillae  by  irregular  expan- 
sions in  lateral  directions  so  that  sections  at  right  angles 
to  the  surface  show  them  mostly  in  transverse  and  ob- 
lique section. 

The  stratum  corneum  is  much  thickened,  and  in 
many  places  desquamated.  On  its  surface  is  scattered 
much  debris,  consisting  of  blood-corpuscles,  shreds  of 
corneum,  swollen  squamous  epithelial  cells,  and  many 
varieties  of  bacteria.  Frequently  it  is  found  split  into 
layers  or  lifted  from  the  deeper  layers  by  an  exudate  con- 
taining similar  substances.  The  blastomycetes  were 
never  found  in  this  debris.  The  stratum  granulosum 
and  stratum  lucidum  are  not  demonstrable. 

The  hypertrophied  ^lalpighian  layer,  which  forms 
the  masses  of  epithelium  existing  below  the  ordinary 
level,  is  distinctly  separated  from  the  corium  by  the 
usual  layer  of  cylindrical  epithelial  cells  which  appear 
quite  normal.  The  prickle  cells  show  their  processes 
very  distinctly.  In  the  central  part  of  tbe  larger  col- 
umns the  nuclei  arc  not  numerous  and  stain  poorly,  be- 
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ing  separated  by  a  small  space  from  the  cell  protoplasm. 
The  cells  are  also  separated  from  each  other  by  similar 
spaces  in  many  cases,  giving  the  whole  structure  an 
cedematous  appearance.  Small  epithelial  whirls  are 
abundant.  Many  leucocytes  are  found  in  the  spaces  be- 
tween the  cells,  and  miliary  abscesses  are  numerous  in 
the  epithelial  masses. 

These  abscesses  can  generally  be  found  to  contain 
one  or  more  parasites  if  they  be  examined  by  serial  sec- 
tion, and  can  be  traced  from  the  very  earliest  stages. 
They  first  show  about  the  parasite  a  few  swollen  epithe- 
lial cells  separated  by  a  small  amount  of  exudate  con- 
taining leucocytes,  which  can  be  seen  making  their  way 
between  the  epithelial  cells  toward  the  abscess.  The  ab- 
scesses appear  to  increase  in  size  rather  by  accumulation 
of  leucocytes  than  by  destruction  of  the  epitheliimi,  for 
the  larger  ones  consist  of  a  mass  of  leucocytes,  mostly 
of  the  polymorphonuclear  variety,  surrounded  by  layers 
of  epithelium  much  flattened  by  pressure,  and  epithelial 
cellfc  are  found  free  in  the  contents  of  but  a  few  of  these 
abscesses.  It  is  an  interesting  fact  that  in  some  of  the 
abscesses  isolated  in  the  epithelium,  and  in  no  communi- 
cation with  the  corium,  typical  giant  cells  are  found, 
which  must  have  been  formed  from  either  the  epithelium 
or  from  the  cells  that  have  wandered  in. 

In  the  corium  is  a  great  increase  in  the  cells,  the 
nuclei  of  which  are  large  and  stain  intensely.  These 
cells  are  gathered  into  masses,  in  many  places  resem- 
bling granulation  tissue.  Polymorphonuclear  leuco- 
cytes are  everywhere  present.  Where  the  embryonal 
cells  are  less  numerous  the  connective  tissue  is  made  up 
of  cells  with  long  anastomosing  processes,  resembling 
cells  of  myxomatous  tissue,  and  containing  in  their 
meshes  eosin-staining  granular  material  and  many  leu- 
cocytes. The  subcutaneous  connective  tissue  contains 
foci  of  granulation  tissue,  and  appears  to  be  cedematous. 
Rlood-v(.'ss('ls  MTc  nuincron>  ;inil  ircnci-allv  dihited. 
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Giant  cells  are  very  numerous  in  the  corium,  often 
m  groups  of  three  and  four,  and  most  numerous  in  the 
deeply  cellular  iDortions.  Like  the  giant  cells  of  the 
miliary  abscesses,  they  are  identical  in  structure  witii 
the  typical  giant  cell  of  tuberculosis,  consisting  of  a 
peripheral  layer  of  nuclei  and  a  central  mass  of  finely 
granular  eosin-staining  material.  Vacuoles,  usually 
larger  than  a  nucleus,  sometimes  involving  half  the  cen- 
tral portion,  are  numerous.  They  may  be  due  to  shrink- 
age, but  they  are  equally  evident  in  all  specimens,  no 
matter  in  what  fluids  they  may  have  been  hardened. 
There  are,  however,  none  of  the  characteristic  zones  of 
tubercular  foci  about  the  giant  cells,  which  are  scat- 
tered about  with  no  apparent  relation  to  the  structure 
of  the  tissue  in  which  they  lie.  Many  sections  were 
stained  in  search  of  tubercle  bacilli,  but  none  were 
found.  This  negative  result  is  borne  out  by  the  results 
of  the  inoculation  into  rabbits. 

The  parasites  are  found  chiefly  in  the  miliary  ab- 
scesses both  of  the  coi-ium  and  of  the  epithelium;  also 
in  the  giant  cells,  wliether  loose  in  the  corium  or  in  the 
abscesses;  and  often  they  are  found  free  in  the  corium, 
but  never  without  more  or  less  evidences  of  inflamma- 
tory reaction  about  tlicm.  They  have  never  been  found 
included  in  any  of  the  tissue  or  wandering  cells.  In 
size  the  adult  forms  are  about  the  size  of  or  a  little 
larger  than  a  white  blood-corpuscle. 

In  structure  thi-y  are  seen  to  be  composed  of  four 
chief  parts,  from  without  inward,  being:  1.  A  capsule. 
2.  A  transparent  zone.  ',).  A  central  protoplasmic  por- 
tion.    4.  A  vacuok'  within  the  protoplasm. 

The  capsule  appears  iinder  the  microscope  as  a  well- 
defined  dark  line  ai)()ut  the  fungus.  The  transparent 
zone  separates  the  capsule  from  the  protoplasmic  center 
of  the  parasite.  It  varies  much  in  thickness,  sometimes 
being  difficult  to  detect  and  again  being  equal  to  a  tifth 
or  a  sixth  of  the  diameter  of  the  entire  organism.     The 
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protoplasm  is  very  granular,  and  stains  fairly  well  with 
methylene  bine  or  iron  ha?matoxylin,  but  not  by  Gram's 
method  nor  red  by  Gabbet's  method.  The  vacuole  is 
not  always  present,  particularly  in  organisms  that  are 
budding  or  have  just  been  separated  from  the  parent 
plant,  yet  it  probably  has  no  relation  to  the  process  of 
division,  for  in  some  cases  the  vacuole  itself  seems  to 
enter  the  bud  and  be  divided  off  with  the  protoplasm. 
The  vacuoles  are  located  centralh^,  for  protoplasm  gran- 
ules can  alwavs  be  found  above  them  by  focusing.  Some- 
times they  are  multiple  or  consist  of  t^-o  or  three  con- 
necting lobes. 

What  may  he  considered  the  mature  organisms,  the 
large  solitary  forms,  are  spherical  in  outline,  and  the 
four  constituent  portions  are  arranged  exactly  concen- 
trically. The  process  of  division  occurs  in  the  follow- 
ing manner:  A  small  process  of  protoplasm  appears, 
which  pushes  before  it  the  capsule  and  the  transparent 
zone,  making  it  possible  that  this  zone  consists  of  some 
firm  substance  rather  than  merely  a  fluid,  separating 
capsule  from  protoplasm.  After  the  protoplasm  has 
passed  a  short  distance  beyond  the  original  margin  of 
the  capsule  the  process  begins  to  enlarge  at  the  extrem- 
ity, and  a  small  oval  bud  is  formed.  After  this  bud  be- 
comes from  a  half  to  three  quarters  as  large  as  the  par- 
ent the  capsule  sends  a  septum  across  its  base,  shutting 
it  off.  Frequently  the  parent  begins  to  bud  anew  be- 
fore the  first  formed  bud  has  become  separated,  and  in 
this  way  a  string  of  four  to  six  organisms  may  be 
formed. 

It  can  not  be  said  that  the  giant  cells  produce  anv 
effect  on  the  parasites  they  contain.  Organisms  in  all 
stages  of  multiplication  are  found  within  them.  Fre- 
quently they  are  found  to  contain  what  appears  to  be 
the  capsule  of  one  or  more  parasites,  having  no  proto- 
plasmic contents;  but  similar  forms  may  be  found  in  the 
tissues  outsidi'  tlie  <:iaut  cells,  aud  so  tlicre  is  no  evi- 
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dence  that  tlie  giant  cells  are  responsible  for  the  changes. 
Xeither  is  there  an3'thing  pointing  to  the  leucocytes  as 
having  produced  an}-  change^  in  the  parasites. 

If  this  case  is  compared  with  the  one  first  reported 
by  Gilchrist,  their  identity  will  be  apparent.  With  Gil- 
christ's first  report  there  is  no  clinical  history  or  de- 
scription of  the  lesion,  beyond  that  it  resembled  a  typi- 
cal case  of  scrofuloderma.  The  second  case  is  more 
complete  in  this  respect.  Here  the  history  is,  briefly, 
that  the  lesion  had  existed  for  eleven  years  and  a  half, 
starting  as  a  pimple  behind  the  left  ear,  and  leaving, 
in  its  track  over  the  face,  healed  scars.  In  its  chron- 
icity,  origin,  and  course  it  resembles  the  case  just 
described,  but  differs  in  that  there  were  secondary  in- 
fections on  the  hand,  scrotum,  thigh,  and  back  of  the 
neck,  which  exhibited  a  tendencj'  to  spontaneous  heal- 
ing. The  case  resembled  lupus  vulgaris.  There  was 
no  adenopathy.  The  microscopic  study  showed  this  case 
to  be  identical  with  the  one  first  described. 

However,  in  this  second  case  Gilchrist  was  able  to 
secure  the  parasites  in  pure  culture.  They  grew  on  the 
ordinary  media,  particularly  on  potato,  and  developed  a 
myceliuni  stage  which  was  never  observed  in  the  tisssues. 
They  did  not  ])roduce  fermentation  of  lactose,  glucose, 
or  saccharose.  They  were  pathogenic  to  guinea-pigs, 
dogs,  sheep,  and  horses,  but  not  to  mice,  and  in  one  case 
not  to  rabbits.  The  failure  to  obtain  cultures  from  the 
case  under  consideration  may  possibly  be  due  to  the  pres- 
ence of  such  a  multitude  of  sai)rophytes  and  pus  mi- 
crobes, their  more  i-apid  growth  having  prevented  the 
multiplication  of  the  blastomyces.  Tliat  no  effects  were 
obtained  by  inoculation  into  rabbits  may  be  explained  on 
the  same  ground,  or  it  may  have  been  due  to  a  lack  of 
susceptibility  of  the  animal,  as  shown  by  Gilchrist's  in- 
oulation  experiments. 

These  three  cases  are  quite  different  from  the  well- 
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known  case  descri'iied  by  Busse/  in  that  in  the  latter 
the  skin  lesions  were  but  part  of  a  general  infection, 
starting  as  an  abscess  in  the  tibia  and  producing  a  py- 
Eemia.  The  organisms  were  also  different,  possessing 
nuclei  staining  deeply  by  Gram's  method  and  other  com- 
mon stains,  and  resembling  tissue  cells. 

The  discovery  of  two  cases  of  blastomycetic  derma- 
titis so  soon  after  the  appearance  of  Gilchrist's  com- 
plete report  in  the  Joluis  Hopkins  Hospital  Reports 
makes  it  probable  that  this  form  of  infection  will  be 
found  to  be  more  prevalent  than  at  first  supposed. 
Probably  until  now  these  cases  have  been  passing  among 
practitioners  unchallenged  as  lupus  vulgaris,  although 
careful  re-examination  of  a  number  of  specimens  re- 
moved in  the  surgical  clinics  of  Eush  Medical  College 
during  the  past  two  years  has  failed  to  show  any  evi- 
dences of  blastomyces.  At  present,  with  but  two  cases 
reported  fully  as  to  their  clinical  history  and  appear- 
ances, it  is  impossible  to  draw  anj  comparisons  that  will 
enable  the  physician  to  tell  from  the  clinical  aspect 
whether  the  lesion  is  due  to  the  tubercle  bacillus  or  to 
the  blastomyces  of  Gilchrist;  the  microscope  alone  can 
be  relied  upon  to  establish  the  difference. 

October  11,  1S97. 


A  CASE  OF  BLASTOMYCETIC  DEEMATITIS- 
CLIXICALLY  AND  HISTOLOGICALLY, 
AN  EPITHELIOMA. 


W.    E.    COATES. 


No  subject  at  the  present  time  is  awakening  more  in- 
terest among  pathologists  than  the  presence  of  blastomy- 
cetes  or  j^east-like  fungi  in  cases  of  dermatitis,  carcinoma 

'  Ueber  Saccharomycosis  hominis.  Virchow's  Archiv..  Bd.  cxl.  heft  1. 


420  W.    E.    COATES 


and  sarcoma.  The  case  reported  tonight  can  be  added 
to  the  cases  of  blastomycetic  infection  previously  re- 
ported in  the  United  States  by  Gilchrist/  Gilchrist  and 
Stokes/  Wells/  Hessler/  and  the  two  cases  recorded  in 
an  article  by  Hyde,  Hektoen  and  Bevan/  making  a  total 
of  seven  cases  already  reported. 

.In  keeping  with  the  cases  so  far  reported  I  have  called 
the  case  one  of  blastomycetic  dermatitis,  although  from 
the  clinical  and  histological  features  of  the  growth  it 
would  be  justifiable  to  call  it  a  case  of  blastomycetic 
epithelioma. 

The  brief  and  ratlier  imperfect  history  of  the  case  is 
as  follows : 

Mr.  J.  F.  F.,  Irish  American.  37  years  of  age.  b_v  occupation 
a  stationary  engineer,  presented  himself  for  treatment  at  Dr. 
Marsha's  clinic  at  the  College  of  Physicians  and  Surgeons  of 
this  city,  about  May  15,  189S.  The  patient  was  suffering  from 
a  growth  on  the  lower  lip.  the  growth  being  situated  at  the 
junction  of  the  mucous  and  dermal  surfaces,  involving  about 
the  middle  .third  of  the  lip. 

The  patient's  general  appearance  was  good,  he  seemed  liealthy 
and  well  nourished,  there  was  no  history  of  syphilis  or  tuber- 
culosis, but  a  history  of  a  previous  operation  for  the  removal 
of  a  similar  growth  from  the  outer  margin  of  the  right  lower 
eye-lid,  was  obtained  from  the  patient. 

This  growth  from  the  eye-lid  had  been  removed  several 
weeks  before  patient  presented  himself  at  Dr.  IIarsha"s  clinic, 
by  Dr.  William  A.  Fisher  at  the  dispensary  clinic  of  the  Chi- 
cago Eye.  Ear,  Xose  and  Throat  College.  The  scar  resulting 
from  Dr.  Fisher's  operation  had  healed  kindly  at  the  time  the 
patient  was  lirst  seen  by  Dr.  Harsha. 

From  the  a])peariince  of  the  growth  on  the  lip.  together  with 
the  previous  history.  Dr.  Harsha  nu\de  a  diagnosis  of  epithe- 
lioma and  removed  the  growth.  The  operation  was  a  success, 
the  wound  healing  by  first  intention  within  one  or  two  weeks, 
after  which  time  no  further  history  of  the  case  could  be  ob- 
tained. Unfortunately,  neither  the  records  of  the  Eye,  Ear. 
Nose  and  Throat  College  nor  of  the  College  of  Physicians  and 
Surgeons  throw  any  light  on  the  duration  of  the  growths  on 
the  right  eye-lid  and  on  the  lower  lip.  nor  is  it  sta.ted  wliich 
growth  was  primary. 

The  brief  record  of  the  case  from  the  Eye.  Ear.  Nose  and 
Throat   College  states   that   the   ])atient   had   a   growth   on   the 
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outer  margin  of  tlie  right  lower  eyelid,  also  one  on  the  lower 
lip,  and^that  the  glands  at  the  angle  of  the  jaw  on  the  right 
side  were  enlaiged.  Dr.  Fisher  removed  the  growth  on  the 
eye-lid  and  referred  the  patient  to  Dr.  Marsha's  clinic  at  the 
College  of  Physicians  and  Surgeons  foi-  treatment  of  the  lip 
and  the  enlarged  glands. 

Dr.  Fisher's  diagnosis,  based  on  the  clinical  history  and  the 
microscopical  examination  of  the  growth  on  the  eye-lid  made 
b^'  the  Columbus  !X[edical  Laboratory  was  multiple  epithelioma. 

The  growth  removed  by  Dr.  Ilarsha  was  sent  to  the  Clinical 
Laboratory  of  the  College  of  Phj'sicians  and  Surgeons  for 
microscopical  examination,  which  was  made  by  one  of  my 
students,  now  Dr.  Fred  Ct.  Hairis. 

The  clinical  diagnosis  of  epithelioma  was  verified  at  that 
time  by  the  microscopical  examination,  although  the  presence 
of  a  few  isolated  giant  cells  in  the  sections  raised  the  question 
as  to  the  possibility  of  the  growth  being  tuberciilar  in  origin, 
or  possibly  a  mixed  tuberculosis  and  epithelioma.  But  Dr. 
Hektoen  having  called  my  attention  to  the  presence  of  blasto- 
mycetes  in  some  of  my  slides  from  a  similar  case  from  Dr.  J. 
B.  Murphj^'s  clinic,  I  corroborated  his  findings  in  Dr.  Murphy's 
case  and  later  demonstated  the  presence  of  numerous  blasto- 
mycetes  in  the  growth  removed  by  Dr.  Harsha. 

Before  taking  up  the  pathological  findings  in  Dr. 
Harsha's  case,  I  wonlcl  call  attention  to  certain  points  of 
difference  in  the  clinical  history  of  this  case  and  the 
cases  reported  by  Gilchrist,  Gilchrist  and  Stokes,  Wells, 
Hessler,  and  Hektoen  in  America,  and  Bnsse." 

In  the  cases  reported  by  the  above,  with  the  exception 
of  Hessler's  case,  there  was  a  much  larger  area  of  epithe- 
lial surface  involved  than  in  this  case ;  in  fact,  there  was 
more  or  less  of  a  diffuse  dermatitis. 

Busse's  case  was  one  in  which  the  skin  lesions  were 
part  of  a  general  systemic  infection,  starting  as  an 
abscess  in  the  tibia  and  producing  a  pyaemia.  The  or- 
ganisms in  Busse's  case  also  differed,  possessed  nuclei, 
stained  deeply  by  Gram's  method  and  other  connnon 
stains,  and  resembled  tissue  cells. 

In  Hesslers  case,  the  lesion  a])peared  as  a  pustule — 
was  diagnosed  as  a  pustule,  and  no  mention  is  made  of 
any  liistological  findings.  Possibly,  had  we  a  better  his- 
tory of  the  patient  in  tliis  case,  llie  clinical  history  would 
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be  found  to  agree  better  with  the  cases  previously  re- 
ported. With  the  history  obtainable,  the  growth*  on  the 
eve-lid.  the  growth  on  the  lip  at  the  point  where  the 
lip  was  constantly  irritated  by  the  use  of  a  corn-cob 
pipe  (suggestive  of  a  similar  irritation  by  a  pipe  in 
smoker's  cancer),  the  enlargement  of  the  glands  at  the 
angle  of  the  jaw  on  the  affected  side,  the  clinical  appear- 
ance of  the  two  growths  and  the  clinical  diagnosis  as 
given  by  several  clinicians — all  these  facts  point  to  the 
possibility  and  probability  of  the  growth  being  an  epithe- 
lioma with  the  blastomycetes  present  as  a  probable  cause. 
If  not  an  epithelioma,  then  we  have  to  deal  with  a  type  of 
growth  that  undoubtedly  has  been  repeatedly  mistaken 
by  able  clinicians  and  pathologists  for  epithelioma. 
Description  of  the  specimen: 

As  previously  stated,  the  growth  occupied  the  middle  third 
of  the  lower  lip.  consisting  of  a  raised  nodular  mass  about  the 
size  of  a  hazel-nut.  The  specimen  was  fixed  and  hardened  in 
formalin  and  alcohol  (formalin  .1  parts,  alcohol  100  parts), 
imbedded  in  paraflin.  stained  with  haematoxylin  and  eosin. 
methyl  blue,  carbol  fuchsin  and  methyl  blue,  etc. 

]>y  careful  searching  the  blastomycetes  could  be  readily  de- 
tected in  the  sections  stained  with  haematoxylin  and  eosin. 
especially  where  the  sections  were  decolorized  in  ll^  per  cent, 
hydrochloric  acid  alcohol  after  staining  in  haematoxylin. 
then  passed  through  distilled  water,  saturated  solution  of 
lithium  carbonate,  distilled  water,  and  weakly  counter-stained 
with  watery  eosiTi. 

Single  staining  with  tlic  anilin  dyes  siuh  as  methyl  or 
methylene  blue,  fuciisin.  carbol  fuchsin.  etc..  gave  good  results 
when  the  stains  were  diluted  to  about  half  the  strength  used 
for  ordinary  bacteriological  staining.  But  by  far  the  best  sec- 
tions were  obtained  by  staining  in  carbol-fuchsin  at  4.j  C.  for 
thirty  minutes,  decolorizing  to  a  pink  color  in  Elmer's  solution, 
washing  in  water,  counter-staining  in  dilute  methyl  or  methy- 
lene blue  for  five  or  ten  minutes,  dehydrating  by  passing 
through  several  changes  of  alcohol,  and  clearing  in  oil  of 
cloves.  Sections  so  treated  will  show  muscle  and  connective 
tissue  fibers  stained  pink  or  red.  epithelial  cells,  nuclei, 
leucocytes  and  blastomycetes  stained  blue. 

'I'he  luse  of  Ebner's  solution  seems  to  act  as  a  mordant,  or 
in  some  manner  effect  the  staining  qualities  of  the  blastomy- 
cetes. as  they  appear  to  bettt-r  advantage  in   the   method  de- 
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scribed   than   where   the   ordinary   simpler   methods   are   used. 

The  objection  to  haematoxylin  lies  in  the  fact  that  the 
bhistomycetes  are  either  very  faintly  stained  or  else  take 
no  stain  at  all. 

The  sections  include  the  elevated  nodular  mass  and  the 
underlying  tissue,  also  a  portion  of  normal  skin  from  the  lip 
on  one  side  of  the  nodule,  and  a  portion  of  normal  mucous 
surface  on  the  other  side,  so  that  it  has  been  possible  to  trace 
the  disease  process  through  practically  every  step  from  the 
normal  to  the  abnormal. 

Histologically,  rlie  growth  as  shown  in  a  large  num- 
ber of  sections  may  be  described  as  an  epithelioma  con- 
taining in  some  places  focal  accumulations  of  leucocytes, 
cell  debris,  etc.,  constituting  miliary  abscesses. 

The  blastomycetes  are  found  in  many  of  these  miliar}- 
abscesses,  the  number  of  parasites  ranging  from  one  to 
half  a  dozen  in  a  section  of  an  abscess  cavity,  their  ab- 
sence in  some  of  the  cavities  being  due  to  the  fact  that 
that  particular  portion  of  the  abscess  did  not  contain  any. 
Careful  estimation  of  the  number  of  parasites  present  in 
a  given  miliary  abscess  by  means  of  serial  sections  would 
probably  show  that  several  dozen  or  more  were  present 

These  organisms  correspond  in  size,  shape  and  process 
of  budding  and  division,  location  in  the  tissues,  staining 
properties,  etc.,  with  the  blastomycetes  described  in 
cases  of  dermatitis  by  Gilchrist  and  Stokes,  Wells  and 
Hektoen  in  the  United  States;  and  by  Sanfelice,  Ron- 
cali,  Kahane  and  other  European  investigators  as 
present  in  neoplastic  growths  in  man  and  animals.  The 
parasite  present  in  this  case  occurs  as  a  round  or  oval 
highly  refractive,  doubly  contoured  organism  possessing 
a  distinct  capsule  from  which  the  finely  granular  and 
usually  vacuolated  protoplasm  is  separated  by  a  clear 
zone. 

The  mature  forms  have  an  average  diameter  of  12 
mikrons.  They  occur  singly,  in  pairs,  in  irregular 
groups  of  from  three  to  six,  occasionally  in  short  chains 
consisting  of  four  or  five  oval  or  slightly  rectangular 
bodies.     Some  of  these  "chains"  resemble  hyphse  or  the 
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beginning  of  a  short  mj'celium.  The  most  common 
forms  are  the  isolated  round  bodies,  and  equally  numer- 
ous are  tlie  budding  forms  consisting  of  a  single  round 
or  oval  cell  from  which  a  single  bud  is  given  off. 

That  these  organisms  have  a  direct  bearing  on  the 
pathological  changes  present  in  the  tissues  cannot  be 
questioned  after  a  careful  study  of  a  large  number  of 
sections — the  relation  l)etween  cause  and  effect  is  too 
apparent  to  admit  of  any  doul)t. 

As  previously  stated,  the  tumor  nodule  as  seen  in  the 
sections  contains  normal  skin  epithelium  and  also  nor- 
mal mucous  epithelium,  placed  one  on  each  side  of  the 
nodule.  The  study  of  the  sections  should  begin  at  the 
border  zone  between  the  normal  and  al)normal  tissue 
in  order  to  appreciate  the  distribution  of  the  parasites 
and  their  relation  to  the  changes  caused  by  their  pres- 
ence.    These  changes  may  be  summarized  as  follows: 

1.  The  blastomyces  penetrates  the  stratum  corneum, 
stratum  lucidum,  and  stratum  granulosum  by  working 
its  way  through  the  intercellular  spaces,  or  possibly 
through  some  defect  of  the  superficial  epithelium,  until 
it  finally  reaches  the  Malpighian  layer,  which  seems  to  be 
the  natural  abiding  place  of  the  parasite. 

Careful  search  fails  to  find  the  blastomycetes  in  the 
perfectly  normal  epithelium  of  the  sections — where  the 
parasite  is  found,  are  found  evidences  of  tissue  change. 

Tt  has  been  found  in  some  of  tbe  sections  between  the 
cells  of  the  corneum  and  granular  layer,  also  in  the 
delji'is  made  of  blood  corpuscles,  shreds  of  degenerated 
corneum,  etc.,  scattered  over  the  surface  of  the  corncnim 
pro])er  at  the  margins  of  the  diseased  area. 

Wells  states  that  in  his  case  the  blastomycetes  were 
never  found  in  this  debris. 

2.  The  parasite  having  reached  its  seat  of  activitv'^ — 
the  Mal])ighian  layer — begins  to  produce  itself  by  a  ])ro- 
cess  of  budding,  possibly  by  the  develo])ment  of  mycel- 
ium,  and   pro])ably   by   spare   formation    in   a    manner 
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analogous  to  the  parasitic  fungi  which  cause  such  havoc 
among  vegetables,  plants,  shrubs  and  trees.  It  is  a  ques- 
tion whether  these  so-called  blastomycetes  are  not  closely- 
related  to  the  well-known  orders  of  parasitic  fungi 
familiar  to  the  vegetable  biologist  and  agricultural 
pathologist. 

Careful  examination  of  the  sections  shows  that  there 
are  numerous  small  round  bodies  present  in  some  of 
the  miliary  abscesses  that  are  too  regular  in  outline 
and  bear  too  definite  a  relation  to  the  large  doubly 
contoured  blastomycetes  to  be  other  than  different  forms 
of  the  fungus.  These  bodies  vary  in  size  from  that  of 
a  large  micrococcus  to  that  of  the  nuclei  of  polymorpho- 
nuclear leucocytes,  and  some,  at  least  of  these  bodies,  are 
probably  spores,  or  smaller  forms  of  the  fungus.  Occa- 
sionally round  or  oval  yellow  or  yellowish  brown  bodies 
are  found,  which  at  first  glance  resemble  masses  of  blood 
pigment,  but  which  are  possibly  related  to  the  easily 
recognized  large  form  of  the  fungus.  The  resemblance 
of  these  yellow,  bodies  to  the  yellow  uredospores  and  tel- 
eutospores,  spores  of  some  species  of  parasitic  plant  fungi 
is  worthy  of  more  careful  investigation. 

o.  The  effect  of  the  l)lasLom3^ces  on  the  epithelial  ele- 
ments is  that  of  an  irritant — the  irritation  resulting 
from  the  presence  of  the  parasite  as  a  foreign  body  com- 
bined with  the  effects  produced  by  toxines  that  are  un- 
doubtedly elaborated  during  the  process  of  growth. 

One  of  the  earliest  effects  is  undoubtedly  a  dissolu- 
tion of  the  intercellular  cement  substance  of  the  neigh- 
boring epithelium  along  with  more  or  less  disintegra- 
tion of  some  of  the  epithelial  cells  themselves.  Leuco- 
cytes and  lymph  corpuscles  are  attracted  to  the  point  of 
irritation  and  there  results  a  miliary  abscess.  This 
miliary  abscess  continues  to  increase  in  size  with  the 
growth  of  the  blastomycetes  and  the  consequent  elabora- 
tion of  toxines.  In  some  of  the  larger  abscesses  are 
found  nuiltinuclcar  giant-cells  of  llic  tuberculous  type, 
28 
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but  repeated  examinations  have  failed  to  detect  tubercle 
bacilli. 

The  abscesses  appear  to  increase  in  size  rather  by  the 
accumulation  of  leucocytes  than  by  destruction  of  the 
epithelium,  for  the  larger  ones  consist  of  a  mass  of 
leucocytes,  small  round  bodies  that  are  either  nuclei  of 
degenerated  leucocytes  or  else  possibly  spore  bodies,  or 
both,  surrounded  by  layers  of  epithelium  much  flattened 
by  pressure.  Some  of  the  larger  abscesses  contain 
loosened  epithelial  cells  mixed  in  with  leucocytes,  tissue 
debris,  etc.  Scattered  through  the  intercellular  spaces 
of  the  epithelium  around  the  abscess  cavities  are  to  be 
found  polymorphonuclear  leucocytes. 

Gilchrist  and  Stokes,  Wells  and  Hektoen,  mention  the 
presence  of  blastomycetes  within  the  giant-cells,  but  the 
giant-cells  in  this  case  do  not  seem  to  contain  them. 

4.  Accompanying  the  formation  of  the  miliary  ab- 
scesses occurs  a  marked  hyperplasia  of  the  epithelium 
which  gives  to  the  sections  the  typical  appearance  of  a 
squamous-celled  carcinoma. 

Wlicrc  the  blastomyces  lias  first  located,  in  tiie  super- 
ficial layers,  as  in  the  stratum  corneum,  stratum  granu- 
losum  or  upper  surface  of  the  Malpighian  layer,  a 
marked  hypertrophy  of  these  upper  layers  occurs  around 
the  abscesses,  causing  the  elevated  and  nodular  appear- 
ance of  the  growth.  Some  of  these  superficial  abscesses 
open  through  the  stratum  corneum.  discharging  their 
contents  on  the  skin  surface  and  in  that  way  helping  to 
spread  the  infection. 

If  the  infecting  organism  penetrates  to  tlu^  inter- 
pa])il]arv  processes  either  by  penetrating  the  superficial 
la}ers,  or  traveling  by  way  of  the  lymph  spaces,  the  re- 
sult is  similar — marked  hyperplasia  of  the  interpapillary 
epithelium  in  the  shape  of  varioiisly  shaped  branching 
downgrowths. 

These  polypoid  branching  downgrowths  of  epithelium 
penetrate  the  corium  to  a  depth  of  several  inillimeters. 
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turning  and  branching  in  various  directions.  The  pa- 
pillae of  the  corium  come  up  to  the  usual  distance  from 
the  surface  on  the  borders  of  the  tumor  nodule,  but  in 
the  center  of  the  growth  all  trace  of  normal  papilla  is 
lost,  and  they  can  not  often  be  traced  down  to  the  deeper 
layers  of  the  corium  on  account  of  the  intervening  epi- 
thelial tissue.  The  papillae  often  form  long  finger-like 
columns  of  tissue,  bending  and  running  at  right  angles 
to  the  surfaces  or  enclosing  concentrically  arranged 
masses  of  epithelium  in  the  center  of  which  are  pearly 
bodies  so  common  in  epithelioma. 

Wells  explains  these  appearances  by  considering  the 
hypertrophy  of  the  epithelium  to  have  occurred  chiefly 
in  the  deeper  layers  of  the  interpapillary  processes, 
crowding  down  into  the  corium  and  distorting  the  papil- 
lae by  irregular  expansions  in  lateral  directions,  so  that 
sections  at  right  angles  to  the  surface  show  them  mostly 
in  transverse  and  oblique  sections. 

Here  and  there  the  abscess  cavities  in  the  epithelial 
downgrowths  apparently  break  into  and  merge  their  con- 
tents with  an  area  of  inflammatory  cell  infiltration  in 
the  corium.  Such  areas  may  contain  blastomycetes  and 
also  giant-cells.  In  these  areas  there  seems  to  be  a  gen- 
eral mixing  of  epithelial  cells,  connective  tissue  cells, 
giant-cells,  and  inflammatory  cells,  all  thrown  together 
in  an  irregular  mass,  all  outlines  of  normal  structure  be- 
ing lost. 

5.  Some  of  the  changes  in  the  corium  have  just  been 
mentioned  but  a  more  complete  description  is  necessary. 
The  tissue  between  the  epithelial  dowwngrowths  presents 
acute  and  s\ibacute  inflammatory  changes.  l)ut  only  a 
few  typical  miliary  abscesses. 

^Miliary  abscesses  where  they  occur  in  the  corium,  are 
usually  on  the  l)order  lino  between  the  tissues  of  the 
corium  and  the  hypertrophied  epithelial  do\nigrowths 
of  the  Malpighian  layer:  in  fact,  they  appear  to  have 
broken  into  the  corium  proper  as  a  result  of  dissolution 
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of  continuity  of  tissue.  Some  sections  contain  few,  if 
any  giant-cells  in  the  corium;  others  may  show  half  a 
dozen  or  more  in  a  single  field  of  marked  inflammatory 
cell  infiltration. 

Taking  the  corium  as  a  whole  we  find  a  great  increase 
in  the  normal  cellular  elements,  these  new  cells  are  gath- 
ered into  masses,  in  many  places  resembling  granulation 
tissue.  Polymorphonuclear  leucocytes  are  present  every- 
where. The  subcutaneous  tissue,  consisting  of  the  sub- 
cutaneous fat  cushion  and  the  underlying  muscular 
tissue,  is  more  or  less  infiltrated  with  inflammatory  ceUs, 
plasma  cells,  mast  cells,  eosinophile  cells,  etc.  Blood 
vessels  are  numerous  and  are  usually  dilated  and  en- 
gorged. 

In  concluding  the  account  of  this  case,  careful  con- 
sideration should  be  given  to  the  following  points : 

1.  Clinically  and  histologically  it  would  be  jiistifiable 
to  call  the  growth  an  epithelioma — if  not  an  epithelioma, 
then  we  have  to  deal  with  a  type  of  growth  not  easily 
differentiated  from  epithelioma  if  we  admit  the  possibil- 
ity of  carcinomatous  growths  being  caused  by  pathogenic 
blastomycetes,  as  claimed  by  Sanfelice,  Eoncali,  Kahane, 
and  other  European  investigators. 

2.  If  not  an  epitlielioma,  tlie  name  "Blastomycetic 
Dermatitis,"  proposed  l)y  (lilchrist,  might  be  used  to 
define  the  growtli. 

"Blastomycosis  of  th(^  Skin,"  a  name  proposed  by 
Buschke  in  1S98,  might  also  serve  the  purpose.  Buschke 
defines  this  affection  as  a  primary  disease  of  the  skin  due 
to  pathogenic  blastomycetes,  clinically  resembling  carci- 
noma, but  without  its  hard  edges,  histologically  belong- 
ing to  the  gramdation  tumors,  and  anatomically  occupy- 
ing a  middle  ground  between  mycosis  and  infective 
granulation  tumors. 

3.  Whether  this  growth  be  defined  as  an  cjjithelioma 
or  a  blastomycosis,  the  fact  remains  that  the  ])lastomy- 
cetes  present  have  acted  as  a  determining  cause  in  the 
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epithelial  proliferation    wJiich    forms    such  a   marked 
feature  of  the  growth. 

This  one  fact — epithelial  proliferation  due  to  a  para- 
sitic fungus — sliovdd  stimulate  investigation  to  determ- 
ine the  possibility  and  probability  of  similar  or  closely 
related  fungi  being  present  in  malignant  neoplasms  anct 
acting  in  a  similar  manner. 

4.  The  vital  necessity  of  thorough  and  intimate  co- 
operation between  the  specialist  in  animal  pathology  and 
the  specialist  in  vegetable  biology  and  pathology. 

5.  The  need  of  a  better  and  more  uniform  classifica- 
tion of  fungi,  togtlhor  with  a  closer  study  of  the  para- 
sitic forms  causing  diseases  in  vegetable  tissues  with  a 
view  to  determine  the  possibility  of  a  transference  of 
parasitical  activitv  from  i)lant  to  animal  tissue. 

On  Xov.  15,  1899,  the  patient  again  came  under  obser- 
vation for  the  treatment  of  a  crushing  injury  of  the 
finger,  and  the  following  additional  information  was  ob- 
tained. In  January.  189S,  he  suffered  from  a  very  pain- 
fvil  rheumatic  condition  of  the  knees  and  elbows,  accom- 
panied by  little  swelling,  and  lasting  about  two  weeks. 
Following  this  there  was  severe  pain  in  the  right  breast 
and  under  the  right  shoulder  blade.  This  sickness  con- 
fined him  to  bed  for  about  three  months,  was  accom- 
panied l)y  cough  and  Idoody  expectoration,  and  was  pro- 
nounced pleuro]nieumonia  by  the  attending  physicians. 
He  lost  35  pounds  in  weight. 

A\'liile  recovering  from  this  attack,  a  small,  hard  swell- 
ing appeared  on  the  right  lower  eyelid  near  the  outer 
angle.  This  nodule  softened  and  was  repeatedly  opened 
with  a  needle,  but  contained  little  pus  at  any  time.  It 
continued  to  enlarge,  attaining  the  size  and  form  of  a 
bean  at  the  time  of  its  removal,  which  was  about  three 
weeks  after  its  appearance. 

One  or  two  weeks  after  the  ai)pearance  of  the  swelling 
on  tlie  eyelid,  a  similar,  but  softer  nodule  developed  on 
the  middle  of  the  lower  lip.  wbidi  inci'cascd  rapidly  in 
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size,  reaching  the  size  of  a  hazel  nut  in  about  three 
weeks,  when  it  was  excised  by  Dr.  Harsha.  This  excised 
nodule  forms  the  subject  of  this  paper.  Soon  after  the 
growth  on  the  lip  made  its  appearance,  a  nodule  de- 
veloped on  the  posterior  surface  of  the  middle  finger  of 
the  right  hand,  Just  below  the  base  of  the  first  phalanx.' 
It  reached  a  size  of  V^^Ys  i^ch  in  three  weeks,  and  was 
curetted  out  by  Dr.  C.  C.  O'Byrne,  Dr.  Harsha's  assist- 
ant. The  patient  states  that  about  the  same  time  some 
eight  small  nodules  appeared  on  each  lower  extremity, 
being  more  numerous  on  the  anterior  and  external  sur- 
faces of  the  thighs,  only  one  or  two  below  the  knees. 
They  were  small,  the  largest  %  inch  in  diameter,  shot 
like,  blood-red  in  color,  containing  no  pus,  and  after  4 
or  5  weeks  could  be  brushed  off. 

The  patient  states  that  the  glands  of  the  neck,  behind 
the  angle  of  the  jaw  on  the  right  side,  became  enlarged 
about  two  weeks  before  the  growths  appeared  on  the  eye- 
lid and  lip.  These  enlarged  glands  formed  a  mass  II4 
inches  in  diameter,  and  after  persisting  about  a  month, 
gradually  disappeared.  At  present  (Nov.  15,  1899)  the 
scars  from  the  several  operations  show  distinctly :  there 
are  no  glandular  enlargements  and  no  visible  signs  of 
nodules  or  tumor-like  growths. 

'J'he  additional  history  does  not  change  the  writer's 
opinion  of  the  histological  resemblance  of  the  growth  on 
the  lip  to  squamous-celled  epithelioma,  but  introduces 
some  new  questions.  What,  if  any,  relation  is  there  be- 
tween the  attacks  or  rbeumatism  and  pleuropnciuiionia 
and  the  enlarged  glands  and  tumor-like  nodules  ou  the 
eyelid,  lijs,  finger  and  lower  extremities  ?  There  are  two 
possible  solutions,  either  of  which  may  be  tenable.  The 
skin  lesions  were  one  of  the  manifestations  of  a  general 
systemic  blastomycetic  infection;  or  the  skin  lesions  re- 
sulted from  local  infection  by  blastomyces  which  found 
a  fertile  soil  in  a  system  weakened  by  rheumatism  and 
pleuropneumonia.     Tlie  writer  is  inclined  to  the  view 
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that  there  was  a  general  systemic  infection  hy  the  blasto- 
myces. 

May  8,  1899. 
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DISCUSSION. 

Dr.  Hektoen. — I  liave  recently  had  the  good  forttme  to- 
demonstrate  the  blastomyeetes  in  tlie  tuberculiform  lesions 
upon  the  back  of  the  hand  in  a  case  under  the  care  of  Drs. 
Hyde  and  Bevan.  Later  Mr.  H.  E.  Davies,  in  my  laboratory, 
secured  the  organism  in  pure  culture.  It  is  a  non-fermenting,, 
yeast-like  organism  which  grows  readily  upon  all  ordinary 
media,  but  best  upon  wort-agar.  In  some  media  a  more  or  less 
well-marked  mycelium  is  produced.  The  organism  is  patho- 
genic for  various  animals,  causing  suppurative  and  productive 
lesions,  some  of  the  animals  dying  from  marasmus. 

In  a  second  case  which  occurred  in  the  clinic  of  Dr.  Murphy, 
the  material  being  placed  at  my  disposal  through  the  kindness 
of  Dr.  Coates,  blastoniyeetes  were  also  fovmd  in  the  lesions. 
In  this  case  the  lesions — an  oval,  raised,  superficially  ulcerating 
area — was  situated  on  the  skin  of  the  leg. 

In  both  cases  the  clinical  appearance  greatly  resembled  tuber- 
culosis and  also  carcinoma.  In  neither  was  there  any  gland- 
ular involvement,  however.  The  histological  changes  were 
identical  with  those  described  by  Gilchrist,  Wells  and  Dr. 
Coates — marked  epithelial  hyperplasia,  readily  mistaken  for 
carcinomatous  invasion,  associated  with  cellular  infiltrations 
and  quite  characteristic  miliary  abscesses,  containing  double 
contoured  organisms,  and  occasional  giant  cells  of  the  tuber- 
culous type.  It  seems  to  me  that  we  are  hardly  justified  in 
speaking  of  the  products  of  these  infections  as  carcinomatous 
or  epitheliomatous  because  their  clinical  course  seems  to  dift'er 
from  that  of  carcinoma. 
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A  CASE  OF  MYOMA  OF  THE  SKIN^. 

MAXITHILIAX  HERZOG. 

Myomata  of  the  skin  are  quite  rare.  There  are  hardly 
more  than  a  dozen  cases  to  be  foimd  reported  in  the  en- 
tire medical  literature.  A'irchow^  has  reported  the  case 
of  a  woman  32  years  old  who  had  been  suffering  for  a 
number  of  years  from  several  nodular  masses  about  the 
breast;  these  masses  Virchow  describes  as  muscular 
tumors.  Unna-  states  that  those  parts  of  the  skin 
v.'hich  normally  contain  a  larger  amount  of  unstriped 
muscle-fibers,  such  as  the  scrotum,  the  labia  majora,  and 
the  area  around  the  mammilla  are  most  liable  to  give 
rise  to  the  occurrence  of  myomata.  Cases  exhibiting  the 
tumor  have  been  reported  by  Yerneuil  and  Besnier,^ 
Arnozan  and  Yeillard,*  Brigidi  and  Marcacci,''  Jadas- 
sohn,'' Hess,'  and  Lukasiewicz.''- 

These  myomata  may  arise  from  one  of  three  sources, 
either  from  the  arrcctorcs  pilorunu  from  the  vessel-walls, 
or  from  those  deep  strata  of  musde-libers  which  are 
found  in  the  scrotum,  the  labia  majora,  or  the  region  of 
the  breast.  Jadassohn  and  Lukasiewicz,  for  instance, 
rejiort  a  case  in  which  they  traced  the  origin  of  the 
tumor  to  the  arrector  muscles.  Hess,  in  his  case,  saw 
the  neoplasm  starting  from  the  vessel-wiill.  but  conld  not 
find  that  the  arrectores  took  any  part.  This  autlior  also 
mentions  the  i^resence  of  elastic  fibers  and  basophilic 
cells  in  liis  tumor. 

I  am  able  to  add  a  case  to  the  scanty  list.  Unfor- 
tunately, I  could  not  obtain  many  clinical  data  with 
reference  to  it.  and  the  l)fst  liistory  obiainablc  is  the 
following:  There  bad  been  removed  from  tlie  cbeek  of 
a  man,  forty-five  to  fifty  years  old,  a  nodule  about  one 
oentinu^ter  or  less  in  diameter:  it  had  been  growing 
slowly,  had  been  quite  painful,  and  the  skin  had  not  been 
movable  over   it.     It   seemed,   on   the   contrary,   quite 
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firmly  adherent  to  the  tumor.  There  was  no  ulceration. 
The  excised  nodule  was  referred  to  me  with  the  request 
to  verify  the  probable  clinical  diagnosis  of  carcinoma 
(epithelioma)  of  the  skin. 

Pathological  Anaiomij. — The  small  tumor  mainly 
consists  of  involuntary,  unstriped  muscle-cells  or  fibers. 
They  present  in  their  shape,  nuclei,  and  general  arrange- 


FiG.  1. — Leitz  obj.  No.  3  :  eye-piece  No.  .3.  Section  showing  a 
hair-bulb  with  a  sebaceous  gland  (to  the  left)  and  its  arrector 
muscle  (to  the  right*,  from  the  cells  of  which  the  neoplasm  arises. 

ment  those  features  usually  found  in  myomata,  namely 
the  formation  of  groups  or  bundles  of  fibers  which  run 
in  various  directions  and  interlace  freely.  It  can  be 
clearly  demonstrated  in  a  number  of  sections  that  the 
colls  of  tlio  neoplasm  take  their  origin  from  arrectores 
piloi'iim.  'I'he  unstriped  muscle-cells  forming  these 
bundles  liave  proliferated  outwardly  as  well  as  inwardly 
toward  the  epidermis  as  well  as  toward  the  derma. 
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Where  the  epidermis  overlies  the  neoplasm  it  has,  in 
consequence  of  the  growth  of  the  tumor,  become  thinned. 
The  epithelial  strata  form  an  even  layer,  there  being  no 
rete  pegs.  The  papilla?  of  the  derma  have  likewise  dis- 
appeared and  it  may  be  said  that  the  derma  has  become 
completely  obliterated  by  the  tumor  tissue.  The  bulk 
of  tlie  latter,  as  already  stated,  consists  of  very  typical 


Fig.  2. — Magnification  as  above.  Section  from  near  outer 
margin  of  tumor,  showins:  network  of  interlacing  bundles  of  fibers 
and  broad  bands  of  elastic  fibers. 

unstriped  muscle  cells,  but  besides  these,  there  are  found 
in  some  places  areas  of  dense  round-cell  infiltration. 
The  round  cells  are  of  the  type  of  small  mononuclear 
lymphocytes.  There  are  also  found  in  these  conglomer- 
ations of  small  mononuclear  lymphocytes  some  baso- 
philic leucocytes  ("Mastzellen").  These  cells,  which 
could  be  verv  nicelv  demonstrated   M'ith  the  Ehrlich- 
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Westphal  carmine-dahlia  stain  are  also  fovind  here  and 
there  between  the  tumor  cells  proper.  Elements  forming 
the  tumor  also  comprise  elastic  fibers.  It  is  usually  said 
that  all  myomata  contain  quite  an  amount  of  elastic 
tissue;  however,  this  statement  is  not  quite  correct.  It 
seems  that  the  amount  of  elastic  tissue  found  in  myo- 
mata varies  a  o'ood  deal,  and  I  have  reeentlv,  for  in- 


I„*»^"i>'-  .<! 


Fig.    3. — Leitz    pantachr.    7    mm.  ;    eye-piece    No.    .3. 
showing  an  area  of  dense  small  round-cell  infiltration. 


Section 


stance,  examined  a  large  myoma  of  the  ovary  where  1 
failed  to  demonstrate  any  elastic  fibers  at  all.  I  men- 
tion this  here  because  it  appears  that  myomata  vary  a 
good  deal  with  reference  to  the  presence  of  elastic  fibers 
according  to  their  place  of  origin. 

The  myoma  of  tlie  skin  here  described  was  found  to  be 
especially  rich  \n  elastic  fibers,  particuhirly  those  ])laccs 
where  parts  of  the  derma  were  still  preserved.  It  is  evi- 
dent thai  the  elastic  fil)ors  found  in  tlie  substance  of  the 
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tumor  were  derived  from  the  derma,  which  is  so  rich  in 
these  elements. 

The  methods  used  to  exhibit  the  elastic  fibers  in  the 
tumor  substance,  where  they  form  to  a  certain  extent 
sheaths  around  the  muscle-bundles,  into  which  they  also 
penetrate,  were  the  ^ilallory-Eibbert,  and  the  We'igert^ 
stain.  The  latter  method  has  been  published  quite  re- 
cently, and  it  may,  therefore,  be  desirable  to  describe  it 
here. 


Fic.  4. — Magnification  as  above.      .Seciiuii  sralued  according  to 
Mallory-Rlbbert  to  demonstrate  elastic  fibers. 

One  (1)  gram  of  fuchsin  and  two  (2)  grams  of  resor- 
cin  are  dissolved  in  200  c.c.  of  water  by  l)oiling  in  an 
evaporating  dish.  When  boiling  add  25  c.c.  of  liquor 
ferri  sesquicldorid  ;  stir  and  keep  on  boiling  for  two  or 
three  minutes ;  cool  and  filter.  Dry  residue  in  evapor- 
ating dish  and  add  filter  which  has  likewise  been  dried. 
Add  200  c.c,  !t4  per  cent,  alcohol  and  boil  while  stir- 
ring.    When  cold  add  enough  alcohol  to  bring  the  whole 
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again  to  200  c.c. ;  add  4  c.c.  HCl.  The  stain  is  now  ready 
to  be  used  as  follows : 

1.  Stain  sections  for  twenty  minutes  to  one  hour. 

2.  Wash  in  95  per  cent,  alcohol,  lift  stained  section 
on  slide,  and  dry  with  filter-paper. 

3.  Clarify  with  xylol    (carbol-xylol  or  oil  of  cloves 
must  not  be  used). 

J-.  Mount  in  Canada  balsam  dissolved  in  xvlol. 


-"^S^'-'s***^ 


■-^^^ 


Fig.  5. — Magnification  as  above.      Section  stained  according  to 
Weigert's  method  to  demonstrate  elastic  fibers. 

The  method  as  stated  furnished  excellent  results.  The 
elastic  fibers  occurring  in  the  myoma  under  discussion 
stand  out  very  sharply,  the  color  being  a  deep  blue- 
black.  Even  the  finest  fibers  can  be  distinctly  seen  so 
that  one  gets  a  picture  reminding  one  of  a  bare  branch 
with  twigs  from  which  the  leaves  have  dropped  off. 

These  neoplasms  are  by  no  means  entirely  harmless 
from  a  clinical  point  of  view.     If  occurring  on  the  face 
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or  on  other  exposed  parts  of  the  body  they  are  objection- 
able from  purely  cosmetic  reasons,  bnt  besides  this,  they 
are,  as  a  rule,  quite  painful,  as  was  the  little  tumor  in  our 
case.  They  are,  as  a  rule,  multiple,  and  they  have  a 
tendenc}'  to  recur  after  removal,  sometimes  for  years. 
They  may  not  recur  exactly  at  the  same  spot  from  which 
they  have  been  removed,  but  they  do  appear  in  new  crops 
at  other  points,  and  in  souie  of  the  cases  reported  pa- 
tients have  for  years  been  suffering  from  the  attendant 
pain.  It  is  probable  that  this  pain  is  caused  by  pressure 
upon  the  peripheral  sensor}'  nerves  so  richly  developed 
in  the  skin. 
May  0.  1898. 

BIBLIOGKAPIIV. 

1.  Virchow  :   "Ueber  cavernoese  (Jeschwnelste."   etc.,   Yirohow's 
Archiv,  vol.  vi,  p.  553,  1854. 

2.  Unna  :   "Die  Histopathologie  der  Ilautkrankheiten,"  Berlin,  p. 
863,  1894. 

3.  Verneuil.   Besnier  :   "Les  Dermatomyomes."   Annales  de  Der- 
matologie,  p.   25,   1880,   and   p.   321.   1885. 

4.  Aruozan  and  Veillard  ■   "Myomes  de  la  peau,"  Journ.  de  Med. 
Bordeaux.  1881. 

5.  Brigidi   and  Marcacci :  "Des  myomes  ouranes,"   Annales  de 
Dermat.,  1882. 

0.  Jadassohn  :  "Multiple  Myome  der  Haut,  *  Virchow's  Archiv, 
vol.   oxxi.  p.  88.   1890. 

7.  Hess :   "Ein    Fall    von    multiplen    Dermatomyomen    an    der 
Nase."  Vircliow's  Archiv.  vol.  cxx,  p.  321. 

8.  Lukasiewicz  :   "Ueber  multiple  Dermatomyome  Auspitz."  Ar- 
chiv f.  Dermatol,  u.  Syphil.,  vol.  xxiv.  p.  33.  1892. 

!).   Weigerr  :   Centralblatt  f.  Allgoni.  I'athologie,  etc..  May  num- 
ber.  1898. 


A  CASE  OF  PAGET'S  DISEASE    (MALIGNANT 
PAPILLA!? Y    DERMATITIS) . 

MAXIMILIAN   IIERZOG. 

In  1874  Sir  James  Paget  described  a  disease  of  the 
skin  of  the  female  mammary  gland  which  was  then 
looked  upon  as  a  chronic  eczema  leading  finally  to  a  car- 
cinomatous degeneration  or  process.  Later  on  other 
observers,  particularly    French    and    German   authors. 
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came  to  the  conclusion  that  Pagefs  disease  even  at  the 
early  stage  is  not  to  be  looked  upon  as  a  chronic  eczema 
at  all.  Such  French  writers  as  Darier  and  WicKliam, 
who  first  called  attention  to  the  cellular  inclusions 
found  in  Paget's  disease,  in  the  proliferating  epidermal 
cells,  were  of  the  opinion  that  the  affection  is  one  "sui 
generis"  depending  upon  specific  .coccidia.  This  view, 
however,  has  been  again  almost  entirely  abandoned,  and 
the  disease  is  now  generally  looked  upon  as  a  peculiar, 
very  slowly  progressing  form  of  carcinoma.  This  view  is 
now,  for  instance,  held  by  Karg,  Unna,  Ziegler,  and 
English  and  American  writers  who  have  had  a  chance  to 
observe  cases  of  this  rare  affection.  A  case  of  Paget's 
disease  was  some  time  ago  reported  in  our  country  by 
Wiggins  and  Fordyce^,  who  have  illustrated  their  de- 
scription by  excellent  cuts. 

Darier  himself  in  a  monograph  publislied  in  Besnier 
and  Fournier's  "Tconographie  des  Maladies  Cutanes,  etc. 
(Paris,  1898,  p.  247),  while  he  still  mentions  his  former 
views  with  reference  to  the  coccidial  nature  of  the  cellu- 
lar inclusions,  has  apparently  witli  resignation  aban- 
doned his  earlier  opinion,  because  he  says :  "En  raison 
de  leur  apparence  si  differente  de  celle  des  cellules  mal- 
pighiennes  au  millieu  desquelles  ils  sont  dissemines,  T'ai 
cru  pouvoir  considerer  ces  elements  comme  des  parasites, 
comme  des  coccidies.  Cette  opinion  aussi  defendue  par 
Wickham  et  d'autre  n'a  pas  prevalu."' 

According  to  Darier  the  disease  has  been  rarely  ob- 
served before  the  30th  year,  as  a  rule  after  the  45th  year 
of  life.  The  majority  of  patients  have  given  birth  to 
children  and  nursed  them.  There  are,  however,  on 
record  three  cases  of  Paget's  disease  occurring  in  men. 
In  one  of  these  three  cases  the  seat  of  the  affection  was 
the  usual  one,  in  two  cases  the  scrotum  and  the  perineum 
were  affected.  Darier  now  holds  that  Paget's  disease  is 
of  the  nature  of  a  carcinoma,  characterized  however  by 

1.   Now  York  Modi.nl   .rdUinal.   1S07. 
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the  following  particular  clinical  features:  First,  re- 
markably slow  development,  especially  during  the  earlier 
stages.  Second,  a  minor  degree  of  malignancy  shown  by 
the  fact  that  recurrence  after  removal  is  slow.  Third, 
involvement  of  the  axillary  and  other  neighboring  lymph 
glands  being  absent  for  a  long  time,  and  only  occurring 
towards  the  very  last. 

It  is  not  necessary  to  refer,  in  these  short  introductory 
remarks,  to  the  histology  of  Paget's  disease,  as  reported 
by  others,  since  the  case  to  be  reported  offers  in  its  main 
features  a  typical  picture  of  the  microscopic  pathology 
as  usually  described. 

The  case  occurred  in  the  practice  of  Dr.  Weller  Van 
Hook,  to  whom  1  am  indebted  for  the  following  short  ab- 
stract of  the  history : 

ilrs.  X.,  40  years  of  a<je,  had  tliroo  fliildren,  the  youngest 
one  of  which  is  11  years  old.  About  three  months  before  Dr. 
Van  Hook  saw  lier  she  had  a  small  elevation,  situated  about  l^ 
inch  abo\e  the  right  nipple.  There  was  no  pain,  itching  or 
other  evidence  of  sensory  disturbance  until  10  weeks  ago,  when 
patient  accidentally  injured  the  little  mass  with  a  string.  Some 
hemorrhage  occurred,  and  the  mass  remained  vividly  red,  look- 
ing like  granulation  tissue.  Dr.  Van  Hook  some  time  in  Feb- 
ruary, 1809,  lemoved.  at  the  Policlinic  Hospital,  the  little  mass, 
and  it  was  referred  to  me  for  examination. 

The  small  piece  of  tissue  excised  when  first  examined 
was  found  to  be  soft  and  oedematous,  its  upper  surface 
pinkisli  or  rose  red,  the  lower  even  and  moist.  It  was 
fixed  in  Zenker's  fluid,  embedded  in  paraffin;  sectioned 
and  stained  according  to  various  methods,  including 
Unna's  ])o]ychrome,  methylene  blue,  orcein  stain. 

The  microscopic  examination  shows  that  both  the 
epidermis  as  well  as  the  derma  are  materially  thickened, 
the  former  by  a  proliferation  and  extensive  increase  of 
epithelial  cells,  the  latter  by  an  enormous  infiltration 
with  round  cells  of  various  types,  to  be  more  fully  de- 
scribed below.  These  cells  infiltrate  the  papillary  layer, 
the  derma  projier,  and  following  the  course  of  the  vessels 
they  descend  into  the  cutis.    Wherever  these  infiltrating 
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round  cells  are  found,  they  have  pushed  apart  the  fibrous 
connective  tissue.  In  the  epidermis  we  find  the  stra- 
tum germinativum  thickened,  its  cells  are  large,  they 
do  not  show  any  prickles.  The  nuclei  are  large  and 
vesicular  and  as  a  rule  poor  in  chromatin,  the  nucleoli 
large  and  deeply  stained;  a  few  karyokinetic  figures 
were  found  in  the  innermost  layer  of  the  stratum  Mal- 
pighii.  The  rete  pegs  in  some  places  penetrate  deeply 
into  the  derma  and  even  into  the  cutis;  in  other  places 
they  have  by  extensive  cell  proliferation  become  so  thick 
and  wide  that  there  is  practically  no  dermal  papillary 
layer  left.  In  still  other  places  there  are  found  isolated 
epithelial  nests  in  the  derma,  surrounded  everywhere  by 
connective  tissue  elements.  The  epithelial  cells  of  the 
stratum  germinativum  show  a  tendency  to  become 
vacuolated,  so  that  the  nucleus  is  found  in  a  space  from 
which  the  cell  protoplasm  has  retracted.  Some  of  the 
cells  contain  those  deeply  staining  inclusions  which  were 
looked  upon  by  Darier,  Wickham  and  others  as  coccidia. 
These  elements  are  however  now  generally  considered 
not  to  be  protozoa.  In  our  case  it  can  in  some  sections 
be  clearly  seen  that  these  inclusions  are  leucocytes  which 
have  wandered  from  dermal  vessels  into  the  epidermis 
and  are  here  found  either  between  or  inside  of  epithelial 
cells.  When  they  are  found  in  the  latter  position  they 
are  surroimded  by  a  vacuole.  Karg  in  his  often  quoted 
article  on  "Carcinoma,"  (Deutsch.  Ztschr.  CMr.,  Vol. 
3Jf,)  describes  a  case  of  Paget's  disease  and  takes  the  in- 
clusions in  the  epithelia  to  be  leucocytes.  He  looks  upon 
the  latter  as  elements  destined  for  the  nutrition  of  the 
epithelial  cells.  Whatever  may  under  certain  conditions 
be  the  function  of  migrated  leucocytes,  in  a  case  like  the 
present  one,  a  type  of  carcinoma,  the  leucocytes  found  in 
and  among  epithelia,  appear  to  have  quite  a  different 
function.  I  think  that  they  are  primarily  attracted 
by  chemotactic  influences  in  order  to  exert  a  protecting 
phagocytic  nr  germicidal  action.  Whether  they  arc  al- 
29  "  " 
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ways  equal  to  this  task  or  whether  instead  of  destro3'ing 
they  are  destroyed  themselves  is  of  course  another 
question. 

Xext  to  the  stratum  germinativum  we  find  a  stratum 
granulosum,  the  cells  of  which  are  densely  filled  with 
keratohyalin,  but  the  epithelial  cells  containing  this  sub- 
stance do  not  pass  into  the  typical  state  of  cornitieation. 
The  keratohyalin  granules,  it  appears,  are  discharged 
out  of  the  cell  body  and  are  then  found  lying  between 
the  cells.  The  latter  themselves  become  homogeneous 
hyaline  spheres  of  very  large  size;  they  are  evidently 
oedematous  and  in  a  condition  of  hydropic  swelling. 
These  spherical  bodies  seem  to  be  surrounded  by  a  some- 
what condensed  tissue,  a  kind  of  membrane  which  is 
probably  of  a  cornified  eliaracter,  since  it  stains  violet 
with  Gram's  stain.  In  the  derma  the  connective  tissue 
fil)ers  are  pushed  apart  by  a  dense  round  cell  infiltration. 
In  our  case,  like  that  described  by  IJnna,  {Ilisto  Pathol. 
I.  IfnutkrJih.)  the  infiltration  in  the  papillary  body, 
derma  and  cutis  consists  in  its  great  bulk  of  plasma 
cells  and  among  these  are  plasma-mast  cells  with  tlieir 
dense  coarse  granulations ;  there  are  also  found  some 
polymorphonuclear  leucocytes,  lymphocytes  and  transi- 
tory forms  between  the  latter  and  plasma  cells.  Besides 
these  cells  are  seen  a  very  large  number  of  eosinophilic 
cells  in  the  inflammatory  arv>a.  So  great  is  their  number 
that  I  first  mistrusted  the  correctness  of  the  impression, 
but  sections  stained  with  eosin  solutions  (watery  and 
glycerin  solutions)  exclusively,  showed  that  there 
could  be  no  error  as  to  the  observation. 

The  cell  infiltration  is  always  densest  around  the  ves- 
sels and  the  vessel  walls  themselves  frequently  sh^nv 
infiltration  with  various  cells,  including  plasma  and 
eosinophilic  cells.  In  the  smaller  vessels  the  enormous 
increase  of  leucocytes  above  the  normal  is  very  striking. 
Among  the  Avhite  cells  found  in  the  vessels  are  polv- 
morphonuclear  leucocytes,  mastcells,  lymphocytes  and 
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forms  intermediate  between  the  latter  and  plasma  cell 
and  eosinophilic  lencocytes.  These  cells  frequently  are 
found  clinging  to  the  inner  side  of  the  vessel  wall ;  oc- 
casionally one  sees  a  cell  migrating  through  the  wall  and 
among  these  also  plasma  cells  and  eosinophilic  cells. 
In  one  of  the  most  recent  contributions  about  plasma 
cells  by  Krompecher,-  the  author,  who  has  been  engaged 
in  the  study  of  these  cells  for  three  years,  states  that  he 
has  never  seen  a  plasma  cell  with  a  karyokinetic  hgure. 
It  must  of  necessity  be  a  matter  of  great  difficulty  to 
recognize  and  identify  a  cell  undergoing  mitosis  as  a 
plasma  cell.  Plasma  cells  are  generally  characterized 
by  an  excentric  position  of  the  nucleus  which  as  a  rule 
is  comparatively  poor  in  chromatin.  The  latter  is  dis- 
tributed peripherally,  next  to  the  nuclear  membrane, 
and  the  whole  nucleus  is  often  surrounded  by  a  light 
ring  or  halo.  The  cell  protoplasm  is  quite  abundant 
and  stains  markedly  with  the  basic  aniline  stains.  Tlie 
cell  body  as  a  whole  has  a  tendency  to  show  square  or 
irregular  outlines,  and  the  cell  protoplasm  is  often  ir- 
regularly serrated  at  the  periphery,  as  if  it  was  corroded 
("angefressen").  Every  one  of  the  features  character- 
izing a  plasma  cell  must  generally,  as  we  should  expect, 
be  lost  in  karyokinesis.  We  know  that  during  the  process 
of  indirect  nuclear  division  of  human  cells,  the  latter, 
no  matter  to  what  specialized  type  they  belong,  assume 
quite  a  uniform  appearance.  In  a  plasma  cell  under- 
going karyokinesis  we  woidd  likewise  expect  to  see  a 
round  cell  with  a  central  nucleus  rich  in  chromatin, 
etc.  In  sections  of  tlie  specimen  under  discussion  there 
are  found  right  in  tbe  midst  of  plasma  cells,  cells  under- 
going mitosis.  Tbe  characteristic  and  typical  figures 
seen  are  mostly  nion(>s])i reins  and  monasters.  In  one 
section  there  is  found  among  plasma  cells  a  large  cell 
with  small,  scanty  basophilic  granules  and  a  perfectly 
regidar  typical  monaster,  which,  how'ver.  does  not  oc- 
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cupy  the  center  of  the  cell,  but  is  found  at  the  periphery 
at  one  pole  of  the  cell.  At  another  place  there  is  found  a 
plasma-mast-cell  with  numerous  coarse  granules  and  a 
karyokinetic  figure. 

It  would  certainly  be  a  matter  of  great  interest  to  be 
able  to  demonstrate  beyond  a  doubt  that  plasma  cells 
which  occupy  STich  a  prominent  place  in  inflammatory 
changes  were  able  to  mutiply  in  the  tissues  in  which 
they  are  found.  It  appears  now  that  the  plasma  cells  are 
derivatives  of  lymphoid  cells,  circulating  in  the  blood. 
Since  it  is  also  claimed,  and  it  seems  with  some  good 
reason,  that  plasma  cells  change  into  fusiform  connective 
tissue  cells  and  finally  into  connective  tissue  fibers  we 
would  then  have  a  completed  circle,  starting  with  the 
lymphocyte,  or  plasma  cell,  migrating  out  of  the  vessel 
into  the  tissue,  being  able  to  here  proliferate  by  karyo- 
kinesis,  and  becoming  finally  a  connective  tissue  fiber. 

Malignant  papillary  dermatitis  or  Paget's  disease  cer- 
tainly forms  an  excellent  object  for  the  study  of  the 
histopathology  of  inflammation  and  of  the  now  much 
spoken  of  plasma  cells,  since  they  do  occur  in  this  affec- 
tion in  large  numbers.  So  numerous  are  they  that  I^nna 
in  describing  the  case  he  observed  spoke  of  the  "Plas- 
moma"  formed  in  the  derma.  It  is,  however,  quite  ques- 
tionable whether  the  name  malignant  papillary  derma- 
titis for  this  disease  is  a  happy  one.  It  appears  to  us 
that  the  division  is  a  true  type  of  carcinoma  from  the 
start,  one  however  of  a  mild  degree  of  malignancy,  the 
extensive  spreading  of  which  is  for  a  long  time  prevented 
by  the  jirotecting  wall  of  cellular  infiltration  which  is 
formed  in  the  derma.  Tbe  histologic  changes  in  the 
latter  we  think  are  not  to  be  looked  upon  as  the  primary 
pathologic  factor,  but  as  a  beneficial  protecting  reaction. 
Hence  it  is  hardly  proper  to  derive  from  the  condition  in 
the  derma  the  name  for  a  disease  the  true  etiological  fac- 
tor of  which  musts  be  looked  for  in  the  epidermis. 

April    10.    ISO!). 
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A    CASE     OF     OSTEITIS    DEFOEMAXS    IX     A 
CHICKEX. 

X.  W.  JOXES. 

These  specimens  of  chicken  bones  comprise  the  long 
bones  of  both  legs,  namely,  the  femora,  the  tibiae  with 
their  attached  rudimentary  fibula  and  the  two  tarsomet- 
atarsals. The  remainder  of  the  skeleton  was  destroyed. 
In  places  it  is  seen  that  only  one  side,  in  others  all  sides 
of  the  shaft  of  these  bones  possess  large,  irregular,  rough, 
nodular  growths,  which  on  section  prove  to  be  true  bony 
tissue,  differing  only  in  that  it  is  somewhat  more  porous 
and  slightly  lighter  in  color. 

The  shafts  alone  are  involved.  They  have  lost  all  re- 
semblance to  their  original  shape  on  account  of  this 
growth,  and  not  because  of  any  particular  bending.  The 
extremities  are  quite  normal.  Sections  show  that  tlie 
medullary  canals,  excepting  in  the  heads,  are  much  in- 
croached  upon,  and  in  places  are  quite  obliterated.  The 
development  has  not  taken  place  symmetrically,  as  can  be 
readily  seen.  The  bones  of  the  right  leg  are  uniformly 
larger  than  those  of  the  left.  The  right  femur  has  the 
greatest  circumference  in  any  one  place,  and  the  tarsome- 
tatarsal of  the  same  side  is  by  far  the  most  deformed. 
Microscopical  sections  of  decalcified  bone  show  tliat  these 
new  growths  possess  much  the  characteristic  structure 
of  normal  bone.  Vnfortunately  nothing  is  known  of  the 
condition  of  the  skull,  nor  the  other  long  l)ones  of  the 
skeleton,  nor  the  presence  or  absence  of  malignant 
growths  in  any  part  of  the  body,  but  the  condition  of 
these  bones  themselves  leads  one  to  believe  this  to  be  a 
case  of  Osteitis  Deformans. 

April  10.  ISO!) 
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STATISTICAL     EEPOET     OF     DIPHTHERIA 
CASES  TREATED  WITH  ANTITOXIN  IX 
THE  COOK  COUXTY  HOSPITAL,  CHI- 
CAGO, FROM  JULY,  1895,  TO  FEB- 
RUARY, 1897. 

II.   A.    BREXXECKE. 

The  statistics  of  the  cases  of  diphtheria  treated  in  the 
Cook  County  Hospital  have  never  been  reported,  and 
they  are  thought  to  be  of  sufficient  interest  to  merit  pub- 
lication. The  use  of  diphtheria  serum  was  begun  in  July, 
1895,  and  has  been  continued  in  conjunction  with  local 
treatment  since  then.  The  various  methods  of  local 
treatment  recommended  have  been  used  with  apparently 
the  same  result.  The  medicaments  most  used  were  the 
tincture  chloride  iron,  hydrogen  peroxide  alone  and 
mixed  witli  an  equal  quantity  of  boric  acid  solution,  and 
a  1-per-cent.  solution  of  bichloride  of  mercury.  During 
this  time  the  diphtheria  service  had  been  under  the 
charge  of  the  late  Dr.  D.  D.  Bishop,  Dr.  A.  C.  Cotton, 
and  more  recently  Dr.  W.  L.  Baum. 

Lari/iigeal  Cases  Treated. — Intubated,  (5;  tlicd,  1; 
moribund.  1:  mortality,  0.  Trachcotomized,  10;  died, 
9 ;  moribund.  1  ;  mortality,  83.3  per  cent.  Antitoxin 
only,  6;  died.  1  :  moribund,  0;  mortality,  16.6  per  cent. 
Total  cases,  22;  total  died,  11 ;  total  morit)und,  5:  total 
mortality,  35.2  per  cent. 

Most  of  the  cases  which  were  tracheotomized  had  been 
previously  intubated.  Some  had  been  intubated  outside 
of  the  hospital  and  entered  with  a  bronchopneumonia. 
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which  accounts  for  the  high  mortality.  Those  cases 
treated  with  antitoxin  only  responded  very  rapidly  and 
were  probably  less  severe. 

The  injections  have  usually  been  made  in  the  gluteal 
or  lumbar  region,  and  have  never  residted  in  abscess 
formation.  A  rise  of  temperature  following  the  injec- 
tions was  never  noted.  In  thirteen  of  the  146  cases 
treated  with  antitoxin  a  rash  appeared,  usually  seven  to 
fourteen  days  after  the  last  injection.  Twelve  of  these 
were  urticarial  and  persisted  three  to  five  days.  The 
thirteenth  case  was  scarlatinal  in  appearance  and  per- 
sisted two  days.  The  meml^rane  usually  disappeared  in 
four  and  five  days,  and  seldom  persisted  longer  than  one 
week. 

According  to  the  various  statistics  the  mortality  of 
diphtheria  before  the  use  of  the  serum  is  placed  at  about 
40  per  cent.  Since  the  serum  has  been  used  in  the  Cook 
County  Hospital  the  mortality  as  is  shown  by  the  tables 
has  been  reduced  to  1"2.4  per  cent. 

Table   2.  -  July  1,  1895,  to  February  1,  1897:  Treatment  with   antitoxin 
according  to  age. 
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Table  3. — Day  of  disease  when  antitoxin  was  injected. 
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Table  4,— Mortality  according  to  age  with  antitoxin. 


Cases. 


Died. 


Mortality, 
per  cent. 


Up  to  two  years  .  . 
Five  to  ten  years.  . 
Ten  to  twenty  years 
Over  twenty  years  .   , 


42.8 
15  3 
14.7 


Table  5,— Mortality  according  to  the  day  of  the  disease  when  injected. 


First  and  second  days  . 
Third  and  fourth  days. 
After  fourth  day  .... 


Cases. 


Died. 


Mortality, 
per  cent. 


6.6 
22  5 
22.9 


As  all  cases  showing  a  membrane  formation  are  placed 
in  the  diphtheria  ward  on  account  of  the  limited  accom- 
modation for  further  isolation,  one  injection  of  1000 
units  is  given  Avhen  the  patient  enters.  A  culture  is 
made  at  the  same  time. 

In  many  of  these  cases  no  diphtheria  bacilli  are 
found;  the  patients  do  not  contract  diphtheria  and  do 
not  show  any  ill  effects  of  the  antitoxin. 

.hmp  14,  1897. 


ANATOMIC  EESEAECHES  ON  YELLOW  FEVER. 


EDWIN"    KLEBS. 

Yellow  fever,  a  true  American  disease,  originating 
in  the  West  Indies,  is  a  permanent  menace  to  the 
United  States.  So  long  as  unhygienic  conditions  per- 
sist in  Cuba,  supported  by  a  state  of,  it  seems,  perma- 
nent revolution  and  destruction,  the  southern  parts 
of. this  land  will  never  enjoy  the  security  so  necessary 
for  the  develo]unent  of  a  general  happy  state  of  the 
population.  But  it  may  be  asked:  Is  the  terror  excited 
by  such  invasions  and  the  rigorous  quarantine  exe- 
cuted in  consequence  of  this  feeling  of  the  popuhition 
reallv   neeessarv?     We   liavc   li'.irned    in    the   last   vears 
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by  a  more  intimate  knowledge  of  the  causes  and  the 
manner  of  infection,  that  the  severest  diseases  lose 
most  of  their  danger  and  cease  to  excite  the  popula- 
tion. Relying  on  the  possibility  of  securing  himself 
against  the  infection,  man  will  no  more  relinquish  his 
home  in  blind  terror.  I  might  refer  to  the  "Go-not- 
away-Club"  of  ]\Iobile  and  possibly  other  localities  in 
the  infected  parts  of  the  South  as  a  commencement  of 
a  deeper  and  more  sure  insight  into  the  nature  of  this 
disease  and  infectious  diseases  in  general. 

Indeed,  modern  bacteriologic  science  has  shown  us 
that  very  few  infectious  diseases  are  disseminated 
through  the  air.  The  big  fires  burning  in  the  streets 
for  the  purpose  of  cleaning  the  air  in  times  of  bubonic 
pest,  are  seen  no  more.  Only  the  quarantines  remem- 
ber this  old  idea  that  the  person  of  man  is  the  con- 
veyor of  the  disease  and  must,  as  such,  be  retained 
under  observation  as  long  as  the  disease  is  not  broken 
nut. 

The  more  cruel  liouse  quarantine,  surrounding  an 
infected  inhal)itant,  which  prohibits  every  movement 
of  the  persons  included,  together  with  the  general  quar- 
antine, the  so-called  shot-gun  quarantine,  has  been  in 
general  use,  in  the  broadest  way,  in  the  last  epidemic 
of  yellow  fever  in  the  Southern  States  of  the  Union; 
the  first  exposing  the  sound  members  of  a  household 
to  the  infection;  the  second  compelling  the  well-to-do 
people  to  leave  the  country  before  they  should  become 
prisoners  in  tlieir  own  homes. 

Science  has  corroborated  the  old,  popular  convic- 
tion that  the  body  of  the  sick  contains  the  germs  of 
the  disease  and  can  spread  them  in  different  manners, 
depending  upon  the  parts  in  which  the  germs  are 
developing  and  from  the  biologic  conditions  of  these 
germs.  Xo  better  opportunity  for  dispersiou  of  gx'rms 
can  be  found  thnii  in  diphtheria,  where  the  l)acilli  are 
developing  on   the   surface  of  the  mucous   mcMnbrnnes 
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of  the  month,  the  pharynx  or  the  nose  and  throat. 
Doubtless  these  germs  will  be  spread  around  the  dis- 
eased person  by  cough  and  expectoration,  but  we  do  not 
on  this  account  confine  the  whole  family.  We  have 
done  enough  if  we  seclude  the  patient  in  a  well  aired 
room  and  with  disinfectants  destroy  the  germs  in  the 
immediate  surroundings,  and  prohibit  contact  with  him 
.by  other  persons  except  well  trained  nurses.  Xo  other 
means  are  needed  in  typhoid  fever  and  Asiatic  cholera. 

As  to  the  general  quarantine,  used  for  the  seclusion 
of  towns  and  lands,  its  insufficient  character  is  shown 
by  so  many  experiences,  that  no  modern  hygienist  will 
now  advise  it.  That  this  measure  is  only  efficient  in 
a  few  instances  in  which  a  despotic  ruler  secludes 
himself  and  his  court  by  closely  posted  soldiers  is 
shown  by  the  experience  of  Zarskoje-Selo  at  the  time 
cholera  spread  over  the  world  in  spite  of  all  quaran- 
tines on  the  frontiers  of  the  different  states.  Instead 
of  this  insuffi.cient  quarantine,  in  the  last  epidemic  of 
cholera  in  this  decade,  the  European  governments, 
Germany  first,  organized  a  system  of  medical  observa- 
tion in  all  directions  in  which  the  floating  population 
moved,  in  the  streets,  the  railroads  and  the  rivers,  one 
observation  line  following  the  other  at  due  distance. 
The  infected  persons  could  be  detected  and  retained 
in  a  much  surer  way  than  by  the  old  fixed  quarantine. 
The  same  system  was  executed  with  full  effect  m  our 
land  when  smallpox  invaded  the  South.  \\"hy  should 
it  not  be  in  a  yellow  fever  epidemic?  The  answer 
lies  in  the  blind  terror,  provoked  l\v  this  disease,  only 
sustained  by  our  ignorance  of  the  natural  manner  of 
the  dissemination  of  this  disease.  So  every  addition 
to  our  knowledge  on  the  nature  of  the  disease  must 
hi'ip  to  abolish  a  very  natural,  but  also  very  danger- 
ous feeling. 

To  understand  the  manner  of  disst-mination  of  yellow 
fever  we  must  bear  in  mind  the  followini:-  facts: 
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1.  The  disease  is  transported  by  sick  people,  not  by 
goods  and  not  by  water.  The  two  latter  are  absolutely 
exelnded.  as  no  ease  is  known  in  which  it  was  imported 
by  the  products  of  West  India,  Central  or  South 
America.  It  is  introduced  largely  in  the  warmer  re- 
gions of  North  America.  Africa  and  Europe-.  The 
epidemics  in  1817  (Spain  Livourne),  must  have  origi- 
nated by  lingering  diseases  on  board  the  ships.  Without 
this  suggestion  it  can  not  be  understood  why  the  same 
accident  did  not  occur  in  our  times  with  a  much  greater 
commerce.  The  few  cases  that  arrive  in  Europe  are 
promptly  caught  in  the  landing  harbor:  the  goods  are 
not  infectious. 

That  water  does  not  act  as  a  propagator  of  the  dis- 
ease is  shown  by  the  fact  that  an  epidemic  never  fol- 
lows a  river  downward,  but  spreads  upward,  as  in  the 
Mississippi  A^alley.  In  smaller  towns,  as  in  Mobile. 
Ala.,  different  centers  of  infection  are  formed,  in  which 
are  found  the  first  cases  imported.  Tbat  was  demon- 
strated to  me  by  Dr.  Hermann  Mohr,  who  visited  with 
me  all  parts  of  ^Mobile  in  wliidi  cases  of  yellow  fever 
had  occurred. 

2.  The  personal  contagion  is  not  direct  oi-  confined 
only  to  a  very  near  contact.  In  many  cases  of  supposed 
direct  contagion  the  infection  was  taken  up  before  and 
in  another  manner.  The  best  proof  for  this  opinion  is 
given  in  tlie  recent  publication  of  Dr.  Hamilton  R. 
Jones  of  the  Isolation  Hospital  in  Xew  Orleans 
(Journal  or  tue  Amerk^vn  Medical  Associatiox, 
1898,  No.  9).  He  writes:  "No  ease  of  yellow  fever 
was  traced  to  the  Hospital  in  spite  of  tbe  fact  that 
three  of  the  Sisters  had  not  had  it.  Tiie  ambulance 
superintendent  hnd  noxor  had  it,  and  was  frequently 
covered  with  black  voinit.  Fourteen  cases  passed 
through  the  \\;irds,  who  did  not  have  the  disease,  none 
of  whom  contracted  it,  and  of  the  army  of  pioneers 
engaged   in   destroying  the   infected   buildings   and   in 
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general  cleaning  up,  numbering  in  all  considerably 
over  a  hundred  persons,  not  one  contracted  the  disease." 
Certainly  the  greatest  antiseptic  precautions  were 
taken  in  the  Hospital,  but  the  contagion  by  the  air,  this 
Ijugbear  of  yellow  fever,  favored  also  by  physicians, 
would  not  have  been  excluded  by  such  means. 

3.  The  contagion,  emanating  from  an  individual, 
must  be  deposited  in  his  surroundings  before  it  can 
infect  other  individuals.  That  this  is  so  is  shown  by 
a  yellow  fever  case  originating  in  Whistler  (near  Mo- 
bile), in  December,  1897,  long  after  the  epidemic  in 
Mobile  was  extinguished.  A  workman  of  the  rail- 
road moved  to  a  house  in  which  there  had  been  cases 
montlis  before,  and  which  had  been  cleaned  and  dis- 
infected ;  there  he  was  infected  and  died  suddenly. 

4.  The  yellow  fever  often  develops  very  slowly  in 
certain  places ;  the  nature  of  the  disease  is  only  detected 
later,  when  graver  cases  follow  the  lighter  ones.  So 
in  Ocean  Springs,  where  the  first  cases  were  considered 
as  dengue. 

The  State  Board  of  Health  of  Mississippi  declared 
that  the  first  case  was  yellow  fever  imported  from  Gaute- 
mala  in  j\Iarch.  The  same  statement  was  made  in 
Mobile. 

The  older  observers,  as  Gerardin  o'f  New  Orleans 
(1817),  speak  of  endemic  and  epidemic  forms  of  yel- 
low fever.  The  first  form  was  at  this  time  present  in 
New  Orleans,  as  it  is  now  present  in  Havana,  and  many 
places  in  Central  America  and  Brazil.  Near  Bahia, 
therefore,  the  German-Lloyd  steamship  line  has  a 
station  for  its  sailors,  to  which  they  arc  removed  im- 
mediately after  arrival. 

We  must  conclude  from  all  this,  that  the  disinfec- 
tion of  the  ^ick.and  their  surroundings  is  fully  suffi- 
cient to  destroy  the  germs  and  check  the  disease. 

We  now  cdinc  to  the  scfcuid  part  of  our  subject ;  the 
ijcnns  of  Yellow  fever. 
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(t.  ]\I.  Sternberg  has  made  a  very  careful  examina- 
tion of  the  question  and  lias  shown  that  all  the  bacte- 
ria which  he  and  others  before  him  had  found  seemed 
not  to  be  the  true  causes  of  the  disease.  Only  when 
Sanarelli  published  his  researches  did  he  doubt,  and 
think  that  his  X-bacillus  was  probably  identical  with 
the  bacterium  discovered  by  Saranelli,  inclined  to  this 
opinion,  it  seems,  by  the  apparent  results  of  inocula- 
tions made  by  the  Italian  author.  But  in  carefully 
studying  the  various  publications  of  Sanarelli,  I 
could  not  suppress  some  doubts.  If  the  relatively  large 
and  slightly  stainable  bacillus,  known  as  Sanarelli's 
bacillus  icteroides,  was  the  true  cause  of  yellow  fever 
it  would  be  curious  if  if  it  had  not  been  detected  before. 
Years  ago  I  had  examined  preparations  received  from 
Rio  de  Janeiro  and  could  not  detect  any  bacillus  in 
thr  fatty  degenerated  liver.  Sanarelli  could  not  lind 
his  bacillus  in  every  case,  which  seems  strange,  if  the 
bacillus  is  so  easily  stained  and  cultivated.  Further 
Sanarelli's  is  a  in'oiiouiiccd  water  l>acillus.  and  1  must 
accentuate  that  yellow  fever  is  not  conveyed  by  drink- 
ing water.  If  I  had  not  in  younger  years  fallen  into 
possibly  the  same  error,  I  would  not  venture  an  oppo- 
sition, the  more  as  I  am  not  (piite  sure  whether  San- 
arelli has  infected  men  with  his  bacillus,  or  only 
with  the  toxins  prepared  from  his  cultures.  I  hope  the 
last,  for  the  first  experiment  would  seem  to  be  unjusti- 
fiable, the  more  as  it  would  be  futile,  if  executed  in  a 
place  in  which  yellow  fever  was  present.  As  this  may 
be,  I  will  tell  my  own  error.  As  I  worked,  more  than 
twenty  years  ago  in  Italy,  with  Tommasi-Crudeli  on 
the  causes  of  malaria,  we  found  a  bacillus  in  the  ma- 
larial earth  which,  cultivated  and  injected  into  rabbits, 
gave  intermittent  fe\ci'  with  enormous  swelling  of  the 
spleen.  We  were  very  sui'e  that  we  had  found  the  true 
cause  of  this  disease,  I'ov.  what  Ix'ttei'  ])roof  could  be 
thought  of  than  the  I'eprodueiion  or  svnthesis  of  such 
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a  characteristic  disease  as  malaria?  But  we  were  verv 
soon  undeceived  by  ]\Iarchiafava,  who  as  assistant  of 
mv  friend,  had  followed  our  researches.  He  found 
the  Plasmodium  in  the  blood,  and  it  was  sustained 
by  that  glorious  anatomic  discovery,  the  older,  but  at 
this  time  slighted  observation  of  Laveran. 

]S[aturally,  in  our  cultures  we  had,  besides  our  bacillus, 
the  malaria  protozoa,  that  is  as  yet  not  known  or  even 
detected  outside  of  the  body.  Could  not  the  same  error 
occur  in  the  experiments  of  Sanarelli,  as  yellow  fever 
is  by  no  means  as  typic  an  alf ection  as  malaria  ? 

How  can  we  get  out  of  this  trap  that  nature  has 
placed  in  the  A\ay  of  tiuth-searching  pathologists?  Only 
by  anatomic  research,  which  has  built  up  our  science, 
and  will  accomplish  it  if  perfection  is  at  all  attainable ; 
what  we  can  observe  with  our  eyes  can  ]iot  be  delusion. 

Among  the  organisms  vegetating  in  higher  animals 
the  protozoa  or  protists  seem  to  play  a  foremost  role. 
They  have  the  property  to  act  as  cell  parasites.  I  have 
shown,  as  the  young  assistant  of  Virchow,  that  the 
psorospermia,  developing  in  the  epithelial  cells  of  the 
intestines  and  the  gall  ducts  of  rabbits  (seen  first  by 
Eemak),  were  living  bodies,  not  eggs  of  worms,  and 
that  they  promote,  after  having  penetrated  into  the 
epithelial  cell,  a  progressive  hypertrophy  of  these  ele- 
ments. The  two  constitute  a  sort  of  partnership.  Much 
later  the  plasmodium  malarise,  living  in  the  interior 
of  red  blood  corpuscles,  was  detected.  A  third  form  are 
the  amebffi  in  dysentery  and  tropic  liver-aljscess,  on 
which  Kartulis  in  Cairo  (Egypt),  and  Councilman  in 
Boston.  Mass..  have  done  excellent  work.  These  are  not 
intraet'Ihdar,  l)ut  appear  as  the  ])sorospcrmia  (or  coc- 
cidia)  in  llic  passage  from  the  intestine  to  the  liver, 
a  fact  tliat  will  also  be  of  high  value  in  the  study  of 
yellow  fever. 

A<  I  commenced  to  study  yellow  fever  ])repa rations, 
received    from    T>y.    Hermann    INfohr    in    Mobile.    .Via. 
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(from  two  cases  preserved  in  alcohol;  stomach,  duo- 
denum, pancreas,  spleen,  liver,  kidne}-  and  heart),  I 
thought  to  tr}'  the  diiferent  anilin  dyes  in  combina- 
tions, hoping  that  if  the  organs  contained  foreign 
organisms  these,  like  the  body  cells,  would  have  a  dif- 
ferent power  of  election  for  one  of  these  stains. 

I  was  not  deceived.  First,  using  mixtures  of  methy- 
len  blue  and  safEranin,  I  found  a  very  surprising  pic- 
ture in  the  liver  of  yellow  fever.  But  the  best  results 
were  given  by  a  mixture  of  seven  parts  of  my  para- 
fuchsin  kresol  solution  for  tubercle  bacilli,  mixed  with 
three  parts  of  methylen  blue  (concentrated  solution 
in  borax  5  per  cent.),  and  three  parts  metliylen  greeen, 
1  per  cent.  This  mixture,  which  is  somewhat  thick, 
can  be  used  full  strength  or  diluted  with  equal  parts 
of  distilled  water.  If  diluted,  the  staining  must  be 
prolonged.  The  decoloration  and  differentiation  must 
be  made  verv  carefully,  if  alcohol  is  used ;  the  blue 
color  of  the  slice,  which  should  not  be  thicker  than 
1/100  millimeter,  must  never  be  eliminated.  The  use 
of  anilin  oil  and  xylol  (Weigert)  is  far  better  for  the 
decoloration. 

If  this  method  is  applied  correctly,  the  preparations 
of  the  liver  give  a  very  surprising  picture.  Between 
the  lines  of  the  bluish  tinged  liver  cells  one  remarks 
intensely  stained  red  masses,  oftentimes  forming  stripes 
and  masses  larger  than  the  liver  cells.  The  last  are 
transformed  and  nearly  destroyed  by  fatty  degenera- 
tion in  the  median  parts  of  the  acini,  and  compressed 
by  the  red  masses,  whereas  in  the  center  and  peripheral 
parts  only  isolated  red  spots  are  disposed  between  the 
liver  cells.  The  red  masses  consist  of  round  or  oval- 
shaped,  or  irregular  balls  which  will  not  conglutinate. 

AVith  higher  powers,  one  remarks  two  constituents 
of  these  red  masses,  very  deep  stained  round,  oval  or 
egg-shaped  bodies,  and  slightly  stained  masses,  sur- 
rounding the   first.      Oftentimes   in  one  red   mass   are 
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included  two  or  more  of  these  bodies,  somewhat  hirger 
than  a  human  red  blood  corpuscle,  but  oval-shaped 
and  of  quite  homogeneous  structure.  It  is  not  diffi- 
cult to  demonstrate  that  the  greater,  slightly  reddened 
masses  are  no  other  than  very  enlarged  and,  in  their 
coloring  qualities,  deeply  changed  leucocytes.  Often- 
times they  contain  tlie  blue  stained  nucleus,  some- 
what altered,  elongatL'd  or  otherwise  deformed.  We 
can  seldom  detect  well  conserved  leucocytes,  which 
contain  the  red  body  included  in  the  blue  stained  pro- 
toplasm. But  not  all  of  these  red  bodies  are  included 
in  cells.  We  also  find  them  free  between  the  liver 
cells,  and  observe  here  the  largest  forms,  which  meas- 
ure more  than  thirteen  mikres  in  length  and  twelve  in 
breadth,  mostly  egg-shaped,  with  one  broader  and  one 
smaller  pole.  These  contain,  mostly,  a  greater  or  smaller 
number  of  vacuoles  and  brownish  pigment.  These 
larger  bodies  are  not  alone  situated  between,  but  also 
in  the  interior  of  the  liver  cells. 

When  this  dislocation  takes  place,  the  liver  cells 
sbow  degeneration  in  the  form  of  clear  round  spaces, 
often  melting  together.  If  these  spaces  are  filled  with  fat 
the  left  side.  If  these  spaces  are  all  filled  up  with  fat 
drops  it  can  not  be  decided,  the  preparation  having  been 
treated  with  alcohol,  l)ut  it  is  not  very  probable,  as  the 
edges  of  these  spaces  are  not  infrequently  ragged  and 
irregular.  Later  only  it  seeins  to  follow  the  deposit 
of  fat,  converting  the  wliole  i)rot()])lasin  to  a  network 
witli  round  meshes. 

'Hie  question  now  arist's.  in  what  niannei'  do  the  red 
bodies  penetrate  into  the  interior  of  the  liver  cells? 
If  these  foreign  bodies,  as  juay  be  suggested,  are  living 
organisms,  one  must  suppose  that  the  oval-shaped 
bodies,  first  developed  in  the  leucocytes,  lying  in  the 
interstitial  tissue,  may  divide  and  penetrate,  in  their 
earliest  forms,  into  the  interior  of  the  liver  cells,  there 
growing  nioi'e  and   more;  they  eat  up  and  destroy  tlie 
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protoplasm  of  the  liver  cell.  This  destructive  process 
results  only  in  the  demolition  of  the  cell  substance, 
which  seems,  in  the  commencement  of  the  jn'ocess,  to 
be  somewhat  swollen,  so  tliat  the  lines  of  demarcation, 
principal^  in  the  radial  direction,  are  effaced.  The 
nuclei  onh'  show  a  slight  proliferation  and  usually 
contain  two  or  more  nucleoli,  often  of  excessive  di- 
mension. 

It  is  very  diflicult  to  decide  in  which  part  of  the 
interstitial  tissue  the  oval  bodies  are  primarily  depos- 
ited. As  the  gall  ducts  and  vessels  seem  to  be  free 
from  them  (I  foiTud  such  a  body  in  a  thrombosed  cen- 
tral vein  only  once),  it  must  be  supposed  that  they  are 
lying  in  the  lymphatic  spaces,  which  suggestion  is 
supported  by  the  fact  that  usually  where  the  oval' 
bodies  are  lying  thronged  in  rows,  leucocytes  are  pres- 
ent in  the  same  spaces,  which  show  the  usual  form  of 
lympliocytes,  with  great  round,  dark  stained  nucleus 
and  small  protoplasm. 

Inflammatory  processes  are  ol)served  only  in  a  small 
e.xtension  around  the  portal  veins. 

I  am  not  informed  as  to  the  general  conformation 
and  aspect  of  the  two  livers  examined,  which  gave  me 
identical  results,  but  I  think  that  they  were  of  the 
same  aspect  as  described  by  Hamilton  P.  Jones  as 
3'ellow,  dead-leaf  or  boxwood  in  color,  and  bloodless 
(1.  c,  p.  460).  Possibly  they  may  have  been  flabby 
in  this  stage,  with  somewhat  wrinkled  surface;  should 
this  be  so,  the  resemblance  to  some  forms  of  acute 
yellow  atrophy  of  the  liver  would  be  comi5lete.  But 
I  will  refer  the  question  to  the  pathologic  anatomists 
who  have  made  postmortems  in  yellow  fever  cases. 
Possibly  this  afl'ection  will  show  the  way  to  the  detec- 
tion of  the  true  cause  of  these  obscure  diseases,  so 
often  originating  from  a  seemingly  simple  catarrhal 
icterus. 

The  sharply  defined  form  of  these  bodies,  their  dif- 
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ferent  staining,  their  disposition  in  the  interstitial 
tissue  and  in  the  liver  cells,  their  forming-  of  vacuoles 
and  pigment  in  the  more  advanced  stages,  certainly 
indicate  them  to  be  parasites  of  the  class  of  protozoa; 
but,  having  only  dead  material  before  me,  I  will  not 
decide  the  question,  unless  they  could  be  found  in 
other  organs  in  physiologic  connection  with  the  liver. 
The  spleen,  pancreas  and  heart  and  the  blood  con- 
tained in  these  organs  gave  negative  results.  The 
stomach  and  duodenum  always  show  deep  alterations 
in  yellow  fever.  "The  mucous  membrane  of  the 
stomach,"  says  Jones,  "was  intensely  congested,  soft- 
ened and  eroded — the  duodenum,  as  a  general  rule, 
presented  the  above  conditions,  intensified.  This  con- 
dition, however,  in  the  majority  of  eases  extended 
only  down  to  tlie  opening  of  the  common  bile  duct'' 
(1.  c,  pp.  459  and  460).  What  do  our  preparations 
show?  We  can  only  say,  an  intense  gastritis  and 
duodenitis,  the  latter  more  developed  than  the  former, 
but  the  distribution  of  the  emigration  foci  is  of  the 
same  character  in  each.  The  infiltration  of  leucocytes 
always  commences  around  the  vessels,  penetrating  the 
superficial  layer  of  muscle  fibers.  In  the  dviodenum 
these  infiltrations  are  larger  and  extend  oftentimes  to 
the  surface  of  the  mucous  membrane.  But  in  the  two 
organs  the  higher  parts  of  the  interglandular  tissue 
are  filled  up  with  small-edged  cells,  the  nucleus  not 
so  deep  stained  as  in  the  emigrated  cells,  fibroblasts 
(Ziegler)  or  hyperplastic  connective  tissue  cells.  The 
same  oval-shaped  and  red  staining  bodies  were  always 
present  in  the  emigration  centers  of  these  organs,  not 
in  very  great  numbers,  l)ut  never  absent.  The  same 
were  also  found  nearer  the  sui-faec,  in  the  hyperplastic 
part  of  the  interstitial  tissue,  hut  seldom  in  a  gland, 
and  if  present,  were  external  to  the  epithelial  cells 
l>ut  here  another  highly  interesting  form  not  present  in 
the  liver  was  also  found,  namely,  nearly  circular  groups 
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of  small  round  bodies,  stained  in  the  same  manner  as 
the  oval  bodies.  It  may  be  remarked  here,  that  all  these 
bodies  in  the  duodenum  and  stomach  stain  a  deeper  blue 
than  in  the  liver.  The  red  color  is  perceptible  only  after 
protracted  decoloration. 

I  might  suggest  that  these  blackberry  forms  repre- 
sent sporulation.  If  these  spores,  developed  in  the 
higher  layers  of  the  mucous  membrane,  are  set  free, 
they  may  penetrate  into  the  mucous  glands  or  lymph- 
atic vessels  and  be  transported  by  the  way  of  the  bile 
ducts  or  lymphatics  to  the  liver,  but  this  can  only  be 
ascertained  in  a  postmortem  examination.  It  seems 
very  probable  that  the  infection  is  transferred  to  the 
liver  in  one  of  these  ways. 

By  these  observations,  to  be  completed  by  observa- 
tion on  the  living  and  dead,  we  can  very  well  under- 
stand the  source  of  the  disease,  which  is  first  a  true 
gastro-duodenitis.  reinaining  such  in  the  milder,  lin- 
gering or  endemic  cases  of  some  countries,  but  the 
danger  of  the  e])idemic  form  commences  with  the  im- 
migration of  the  protopioa  into  the  liver. 

That  the  infection  with  these  organisms,  showing 
the  nearest  relation  to  coccidia  and  aniel)a\  which  im- 
migrate into  the  liver  from  the  duodciiuin.  deprives 
yellow  fever  of  its  terror,  is  natural,  as  watery  fluids, 
fruits,  vegetables  and  greens  only  can  be  considered 
as  carriers  of  the  infection. 

The  kidneys  are  always  altered  in  the  graver  cases 
of  yellow  fever.  In  "^O^  cases  of  yellow  fever  observed 
]>y  Jones,  albuminuria  was  found  in  125  of  the  non- 
fatal, and  in  all  the  fatal  cases  (lo),  in  all  170,  or 
84  per  cent.  The  amount  of  albumin  varied  from 
a  trace  to  80  per  cent,  ^'ellow  stained  casts  and  scanty 
urine  were  considered  unfavorable  symptoms,  accord- 
ing to  the  same  ol)server.  The  kidneys  were  gener- 
ally a  "brownish-yellow,  larger  and  softer  than  nor- 
iital.    loaded    with    fat.    and    wci-e    genei'ally    intensely 
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congested"  (in  the  medullary  substance  probably). 
This  is  the  general  aspect  in  every  septic  kidney,  very 
similar  to  the  kidney  in  acute  atrophy  of  the  liver. 

The  microscopic  examination  shows  no  inflamma- 
tion of  the  kidneys  (it  is  wrong  to  speak  of  parenchy- 
matous nephritis  in  these  cases,  as  there  is  no  prolif- 
eration of  epithelial  cells,  nor  any  migrative  process 
in  the  interstitial  tissue).  The  convoluted  tubules  of 
the  cortex  alone  show  alterations,  being  filled  up  and 
vastly  distended  by  a  granular  exudation;  the  epi- 
thelial cells  here  are  ragged,  and  often  compressed  by 
the  exudation.  The  glomeruli  are  free,  and  are  also 
sometimes  compressed  by  the  same  exudation.  In 
my  cases,  casts  were  not  formed  in  so  great  a  rpian- 
tity  as  is  found  in  true  nephritis. 

This  affection  could  be  considered  as  a  toxic  one,  but 
the  differences  in  the  effects  on  kidneys  by  true  bac- 
teria toxins  is  very  remarkable,  affecting  the  glomer- 
uli in  scarlatina  (glomerulo-nephritis),  and  in  Asiatic 
cholera  promoting  the  destruction  of  the  nuclei  of 
the  secreting  epithelial  cells  (karyolysis).  With  ex- 
ception of  the  exudation  into  the  glomeruli  and  tubules, 
only  the  fatty  degeneration  of  the  cortex  in  ])hosphorus 
and  other  intoxications  resembles  this  affection  in  yel- 
low fever. 

This  condition  indicates  a  true  dissolution  and  hin- 
dered oxvgenation  of  the  blood,  l)eginning  in  life;  l)ut 
we  should  expect  Ihen  to  detect  free  hemoglobin  in 
the  urine. 

1  will  repeat,  that  this  new  theory  of  yellow  fever, 
aniioiinci]ig  the  affection  as  a  gastro-duodenitis,  with 
con-sequent  atrophy  of  the  liver,  originated  by  cer- 
tain protozoa,  mnst  be  snppoiicd  Ijy  the  examination 
of  yellow  fever  patients.  1  hope  to  fulfil  this  task, 
but  think  that  we  will  now  be  better  pre])aivd  to  meet 
this  work  of  high  pathologic  and  hygienic  importance 
to  tlie  United  States.  V.-.uvh   14.   Lsds. 
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AX  EPIDEMIC,  SEPTICEMIC  DISEASE  AMONG 

FEOGS  DUE  TO  THE  BACILLUS  HYDKO- 

PHILUS  FUSCUS. 

TRANK    HORACE    RUSSELL. 

During  the  last  half  century  or  more  science  has 
made  an  extensive  use  of  frogs  in  her  laboratories, 
they  have  been  used  to  demonstrate  the  laws  and 
facts  of  biology ;  to  ascertain  the  presence  and  effect 
of  a  variety  of  poisons;  to  show  the  circulation  of  the 
blood  and  the  nature  of  the  process  of  inflammation; 
to  contrast  the  action  of  different  currents  of  electricity 
upon  the  muscles;  to  demonstrate  the  action  of  curara 
in  destroying  the  properties  of  motor  nerves.  Xotwith- 
standing  the  close  observation  to  which  this  laboratory 
animal  has  been  subjected  during  recent  years,  observers 
have  rarely  found  in  it  evidence  of  disease. 

In  1891  Sanarelli  described  and  named  the  organism 
under  consideration.  He  discovered  it  while  perform- 
ing some  inoculation  experiments  upon  frogs.  They 
accidentally  became  infected  and  death  soon  resulted 
and  this  so  seriously  interfered  with  his  work  that  he  was 
led  to  investigate  the  cause,  isolated  the  bacillus  and 
described  the  growth  of  the  cultures  on  plates,  glycerin- 
agar,  agar-agar,  gelatin,  serum,  blood  serum,  and  po- 
tato. The  cold-blooded  animals  for  which  the  micro- 
organism was  pathogenic  were  frogs,  toads,  salamanders, 
lizards,  sunfish  and  fresh-water  eels.  Among  the  warm- 
blooded animals  which  died  of  the  infection  were 
guinea-pigs,  ral)l)its,  new-born  dogs,  new-born  cats, 
mice,  field  mice,  chickcus  and  pigeons.  The  source  of 
the  bacillus  Sanarelli  claims  to  be  in  water.  Out  of 
twenty-six  water-su])plies  which  he  examined  he  found 
it  present  in  two. 

In  1893  the  attention  of  Trambusti  was  called  to 
this   organism   because   of   an   extraordinary   mortality 
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amo7ig  the  frogs  in  the  laboratory  in  which  he  was 
experimenting.  He  identified  it  with  that  described 
by  Sanarelli.  ?Iis  investigations  in  this  direction  had 
mainly  to  do  with  the  physiologic  action  of  the  toxic 
products  of  the  micro-organism  upon  frogs.  He  di- 
vided his  experiments  into  three  lines:  1.  The  action 
of  the  pure  culture.  2.  The  action  of  those  substances 
soluble  in  alcohol.  3.  The  action  of  those  substances 
insoluble  in  alcohol.  Besides  this  he  investigated  the 
chemic  reaction  of  the  muscles,  brain  and  spinal  cord 
of  the  frog  after  the  injection  of  the  toxic  products  of 
the  organism. 

During  the  same  year  the  organism  was  discovered 
and  identified  by  Eogers.  His  attention  was  directed 
to  it  because  of  the  death  of  frogs  in  the  laboratory 
after  the  introduction  of  a  fresh  lot. 

During  October,  1897,  an  epidemic  broke  out  among 
the  frogs  kept  for  experimental  purposes  at  the  labora- 
tor}'  of  Rush  Medical  College,  and  was  so  remarkable 
as  to  demand  special  attention.  The  frog  tank  is  a 
zinc-lined  box  through  which  a  continuous  stream  of 
hydrant  water  flows.  In  the  bottom  were  placed  some 
porous  rocks  of  various  sizes  upon  which  the  frogs 
could  perch  and  the  outlet  of  the  tank  so  placed  that 
about  three  inches  of  water  continually  remained  in  the 
tank.  At  the  beginning  of  the  school  year  a  new  supply 
of  sixty  frogs  was  put  into  the  tank  along  with  eighteen 
which  had  been  kept  over  from  the  preceding  year. 
In  a  short  time  they  began  to  die  and  during  six  days 
about  seventy  perished,  while  not  many  days  passed 
before  the  remaining  ones  died.  The  tank  was  then 
thoroughly  sterilized,  the  sharp-cornered  rocks  replaced 
by  boxes  of  sand,  and  a  new  lot  of  frogs  put  in.  A  few 
of  these  died,  but  by  removing  the  affected  ones  as  soon 
as  any  symptoms  developed  the  remaining  ones  have 
been  fairly  well  protected. 

The  symptoms  following  infection  commenced  with 
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a  disinclination  to  move.  When  touched  on  the  end  of 
the  nose  there  was  not  the  customary  response.  Along 
with  this  lassitude  there  was  swelling  of  the  abdomen, 
which  varied  somewhat  as  to  degree.  There  was  also 
more  or  less  change  in  color.  The  dark  greenish  hue 
faded  to  a  greenish-yellow  tinge;  especially  was  this 
marked  around  the  black  spots  on  the  back.  The  change 
in  posture  was  noticeable.  The  animal  changed  from 
a  semi-erect  position  to  a  horizontal.  The  head  was  not 
held  up  but  carried  on  the  same  level  as  the  body. 
Rather  late  in  the  infection  the  legs  were  thrown  out 
from  the  body.  The  fore  legs  had  their  palmar  surfaces 
directed  outward.  The  hind  legs  took  a  position  about 
at  right  angles  to  the  body.  When  urged  the  frog  did 
not  jump  but  tried  to  get  along  by  a  creeping  move- 
ment. During  this  stage  swimming  was  difficult.  Short- 
ly before  death  muscular  contractions  were  observed, 
during  which  the  hind  legs  were  thrown  as  far  forward 
as  the  head.  These  spasms  were  of  short  duration  but 
recurred.  Toward  the  end  of  the  disease  there  was  coma 
and  during  this  stage  all  outward  signs  of  life  disap- 
peared. The  body  showed  no  rigidity  and  remained  in 
any  position  in  wliich  it  was  phiccd.  When  the  thorax 
was  cut  open  the  heart  was  found  still  beating. 

At  least  sixty  frogs  were  examined  postmortem.  All 
of  these  presented  practically  the  same  lesion  whether 
infected  spontaneously  or  inoculated  with  cultures. 

In  making  the  examination  the  following  precau- 
tions were  taken :  To  prevent  contamination  all  instru- 
ments were  sterilized  with  heat.  As  each  cavity  was 
opened  inoculations  were  made  on  various  media  and 
at  the  same  time  cover-slip  preparations  were  made. 
Each  organ  was  examined  in  the  same  way.  Cultures 
were  made  upon  the  different  kinds  of  media  but  in 
addition  to  this,  provision  was  made  to  grow  the  organ- 
ism in  the  absence  of  oxygen.  The  tissues  from  all 
the  organs  and   from   the  muscles  were  preserved  for 
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sectioning.      Tho   hardening  fluids   used   were   alcohol, 
corrosive  sublimate,  formalin  and  Mueller's  fluid. 

The  following  is  a  resume  of  the  most  important 
findings  in  the  examination  of  the  dead  bodies :  The 
tongue  in  most  cases  had  hemorrhagic  spots  upon  its 
upper  surface.  The  muscles,  especially  those  of  the 
thigh,  contained  more  or  less  infiltration  of  blood.  The 
appearances  varied  considerably;  sometimes  there  were 
only  a  few  spots  which  were  large  in  size,  one  was  ob- 
served which  was  nearly  the  size  of  a  pea,  sometimes 
the  points  of  hemorrhage  were  very  small  and  thickly 
set.  In  this  form  all  the  muscles  of  the  legs  and  ab- 
domen were  distended.  An  incision  revealed  a  ser- 
ous blood-stained  fluid,  found  sulK-utaneously  and  in 
all  the  cavities  of  the  body.  In  quantity  this  was  rela- 
tively large,  especially  in  tlie  abdominal  cavity.  The 
lungs  ^vere  sometimes  distended  with  air  but  more 
often  collapsed.  The  heart  muscle  was  jiale  and  flabby. 
The  stomach  and  intestines  were  markedly  distended. 
The  l)lood  vessels  on  their  surface  were  much  con- 
gested. Upon  opening  these  viscera  a  large  amount  of 
jelly-like  material  was  seen.  The  spleen  was  soft  and 
contained  consideraI)k'  blood,  the  liver  dark  brown  in 
color  and  of  a  mottled  appearance.  It  was  soft  in  con- 
sistence. The  gall-l)l adder  contained  considerable  green- 
ish-yellow fluid.  The  kidneys  were  negative.  In  the 
bacteriologic  examination,  cultures  were  obtained  from 
all  the  organs  and  cavities  of  the  body.  C*over-class 
preparations  showed  a  large  number  of  l)acteria.  The 
onranism  was  a  bacillus  (Fig.  3),  in  shape  short  and 
thick  with  rounded  ends.  It  appeared  at  times  almost 
egg-shape.  Its  size  in  the  cultures  varied  greatly  ac- 
cording to  age.  When  examined  from  the  fluids  of 
the  body  the  characteristic  appearance  was  in  twos  joined 
together  end  to  end.  Occasionally  bacilli  appcai'cd  iso- 
lated and  at  times  short  chains  were  seen,  and  some- 
times a  number  are  clumped  together. 
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CULTURES  OF  DIFFERENT  MEDIA. 

1.  Agar-agar  •plates,  twenty-four  hours  old. — In 
shape  the  colonies  are  round,  edges  well  defined,  and 
regular  with  a  few  indentations  about  the  periphery. 
Usually  a  dark  spot  appears  in  the  center.  The  cul- 
ture as  a  whole  presents  a  granular  appearance.  In 
color  it  has  a  slight  bluish  tinge  when  viewed  with 
the  unaided  eye.  Lender  the  low  power  of  the  micro- 
scope it  is  yellowish.  On  the  second  or  third  day  a 
ring  appears  about  midway  between  the  central  dark 
spot  and  the  periphery,  which  encloses  a  darker  colored 
area. 

■2.  Plates  on  gelatin,  twenty-four  hours  old, — The  col- 
onies are  yellowish  in  color  and  uniformly  granular, 
the  edges  are  well  defined  but  a  little  ragged.  After  the 
second  day  they  can  not  be  studied  to  any  advantage 
because  the  gelatin  is  liquefied. 

3.  Cultures  on  agar-agar  slants. — The  organism 
grows  rapidly  on  this  medium  appearing  first  in  three 
or  four  hours  as  a  whitish  gray  line  along  the  streak 
of  the  needle.  The  edges  often  show  round  colonies 
which  possess  a  pearl-like  glistening.  In  its  growth 
it  becomes  raised  above  the  surface  of  the  medium  and 
spreads  slowly  from  side  to  side.  In  two  or  three  days 
it  turns  to  a  dirty  gray,  gradually  changing  to  a  dark 
amber  color  which  becomes  more  pronounced  with  age. 
This  amber  color  is  not  only  present  in  the  cultures  but 
also  becomes  difl'used  through  the  medium.  There  is 
a  radiating  appearance  to  the  culture  with  a  narrow 
zone  about  the  edge  wliich  is  light  in  color. 

•i.  Blood  serum. — Examined  after  twenty-four  hours 
it  shows  an  ash  gray  color.  The  growth  is  quite  spread- 
ing with  undulating  edges.  In  the  bottom  of  the  tube 
is  a  quantity  of  fluid  due  to  the  liquefaction  of  the 
media.  This  is  cloudy,  resembling  the  growl li  in  bouil- 
lon. The  growth  looks  milky  and  is  partly  iindonnined 
at  the  edges. 
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5.  Glucose  agar,  stab  culture,  twenty-four  hours  old. — 
On  the  top  there  is  a  growth  about  the  point  of  puncture. 
Along  the  track  of  the  needle  and  branching  from  each 
side  are  many  gas  bubbles. 

7.  Bouillon,  twenty-four  hours  old. — The  fluid  is  dif- 
fusely clouded.  When  shaken  slightly  it  is  seen  to  con- 
tain a  grayish-white  sediment  w'hich  looks  like  roll- 
ing clouds.  In  the  bottom  there  is  quite  a  collection  of 
the  same  material.  A  characteristic  odor  is  present 
which  is  a  combination  of  two  odors,  a  slightly  fetid  and 
an  aromatic  odor. 

8.  Glycerin  agar,  tioenty-four  hours  old. — Here  a 
white  line  appears  along  the  track  of  the  needle.  The 
growth  does  not  tend  to  spread  much.  There  is  a  slight 
bluish  fluorescent  at  the  edges.  The  growth  is  slow 
and  does  not  turn  dark,  as  is  the  case  on  the  agar-agar. 
The  color  of  the  media  remains  unchanged. 

9.  Litmus  milh,  twenty-four  hours  old. — Nearly  the 
whole  of  the  contents  of  the  tube  is  coagulated.  The 
color  is  light  purple.  After  forty-eight  hours  the  co- 
agulum  has  become  much  firmer  and  reduced  in  size 
until  fluid  and  coagulum  are  about  equal  in  quantity. 
The  color  of  the  fluid  now  becomes  cherry-red. 

10.  Gelatin  slab,  ttoenty-four  hours  old. — A  grayish- 
white  growth  appears  along  the  whole  path  of  the  needle. 
At  the  top  there  is  a  depression  of  liquefaction  about  the 
size  of  a  pepper  seed.  Gas  bubbles  often  appear  along 
the  needle  track.  At  forty-eight  hours  there  is  liquefac- 
tion at  the  top,  the  size  of  a  pea,  with  more  or  less  lique- 
faction along  the  whole  neede  track.  In  about  four  days 
liquefaction  is  complete. 

11.  Potato,  iwenly-foiir  hours  old. — The  growth  when 
turned  toward  the  light  is  glistening.  At  first  it  is 
straw-colored;  if  any  portion  of  the  potato  is  somewhat 
dry,  the  growth  here  is  orange  yellow.  It  does  not  show 
much  tendency  to  spread.  The  outer  edge  is  irregular. 
jMany  raised  points  can  be  seen  resemliling  blel)s.     Ex- 
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amined  forty-eight  hours  after  inoculation  it  has  a  dirty 
appearance.  The  blebs  become  more  prominent.  On 
the  fourth  day  the  growth  begins  to  take  on  a  chocolate 
color  which  resembles  the  growth  of  the  bacillus  of 
glanders.^  The  brown  color  becomes  more  marked  with 
age. 

Cultures  do  not  die  readily.  They  will  live  at  least 
five  months  upon  media  without  l)eing  transplanted. 

LETHAL     TE:S[PEKATURE. 

The  bacteria  are  killed  by  a  temperature  of  50  degrees 
C.  in  from  five  to  eight  minutes.  The  method  employed 
to  determine  the  point  of  thermal  death  was  as  follows : 
A  bouUion  culture  was  put  into  small  sealed  glass  tubes. 
These  were  put  into  water  maintained  at  a  temperature 
of  50  degrees  C.  At  different  intervals  these  were  re- 
moved, broken  open  and  inoculations  made  into  media. 
Five  minutes  at  this  temperature  greatly  retarded  the 
growth  and  eight  minutes  was  sufficient  to  kill  them. 
Cold  will  not  kill  them.  After  being  exposed  for  seven- 
teen hours  at  a  temperature  of  — 20  degrees  C.  they  still 
grew  when  put  into  the  incubator,  though  their  growth 
was  greatly  impeded. 

MOTILITY. 

The  organism  examined  by  means  of  the  hanging  drop 
exhibits  active  motility.  It  has  the  power  of  both  back- 
ward and  forward  motion.  Tf  its  movements  are 
watched,  frequently  it  will  l)e  observed  to  start  in  a  cer- 
tain direction,  stop  suddenly,  and  without  turning  to  go 
in  exactly  the  opposite  direction. 

REACTIOX  TO  STAINS. 

It  does  not  stain  by  Gram's  method,  but  takes  the 
other  common  stains  readily.  ^Methylene  blue  makes  a 
very  distinct  and  convenient  stain.     For  blood  prepara- 

'This  is  ea.sily  differentiated  from  glanders  by  tlie  use  of  a 
saturated  solution  of  nierourir  ohlorid  A  few  drops  added  to  the 
culture  turns  the  bacllus  of  glanders  to  a  blnish-green  color  which 
pei'slsfs  several  days  A  few  drops  of  the  solution  added  to  the 
bacillus  hydr<)i)hilus  fu>;cus  turns  it  to  a  milky  white  color.  In  the 
latter  the  original  color  returns  after  a  short  time. 
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tions  a  simple  and  easy  process  of  stainng  is  by  the  use 
of  eosin  and  methylene  blue.  The  red  blood  cell  is  stained 
light  green,  the  nuclei  of  the  red  and  the  white  blod  cor- 
puscles together  with  the  bacteria  are  stained  blue. 

Another  method  used  for  studying  the  action  of  the 
bacteria  in  the  blood  is  the  following :  A  staining  solu- 
tion is  made  by  adding  methylene  blue  to  a  physiologic 
salt  solution  to  the  point  of  losing  its  translucency.  A 
wall  of  vaseli]!  is  made  on  the  slide  inclosing  an  area 
somewhat  smaller  than  the  cover-glass  and  into  this 
a  little  fresh  blood  is  put  with  two  or  three  drops  of  the 
staining  solution.  The  cover-glass  is  put  on  and  the 
preparation  examined  under  the  immersion  lens.  The 
blue  readily  stains  the  bacteria,  the  leucocytes  and  the 
nuclei  of  the  red  l)lood  coriniscles.  The  bacteria  can  be 
seen  moving  in  the  midst  of  the  corpuscles.  Some  are 
isolated  and  move  rapidly;  others  show  chain  formation 
and  are  sluggish.  Occasionally  a  leucocyte  is  broken 
down  and  is  seen  to  contain  bacteria. 

FLAGELLA. 

Flagella  (Fig.  4)  were  demonstrated  by  the  use  of  a 
modification  of  Loeffler's  method  of  staining.  Cultures 
on  agar  four  or  five  hours  old  gave  the  best  results.  The 
older  bacilli  do  not  show  any  flagella.  A  platinum  wire 
was  flattened  out  for  the  purpose  of  touching  the  culture 
without  geting  any  of  the  media.  This  wire  was  then 
introduced  into  a  small  c[uantity  of  distilled  water  when 
a  string  of  bacteria  could  be  observed  leaving  the  needle. 
A  very  fine  capillary  tube  was  then  filled  with  this  water 
containing  bacteria  and  very  fine  drops  j)laced  on  a 
slide  previously  cleansed  with  alcohol  and  acid  and  then 
lieated  to  a  redness.  \Yhen  dry  the  slide  was  fixed  in 
the  flame  in  the  ordinary  way.  Tlie  mordant  was  ap- 
])li('d  and  tlic  slide  held  high  above  the  flame  (no  alka- 
line or  acid  solutions  were  used).  After  steaming  the 
slide  was  washed  with  distilled  watei'  and  then  alcohol. 
('.•Mbel-fuelisiii  was  then  added  and  heated  to  the  point 
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of  steaming.  The  slide  was  then  washed,  dried  and 
mounted.  By  this  method  it  was  ascertained  that  the  or- 
ganism has  but  one  flagellum.  This  is  attached  to  one 
end.  It  appears  wavy  and  is  from  four  to  six  times  the 
length  of  a  bacillus. 

JNOCULATIOX   EXPERIMENTS. 

1.  Frogs  were  inoculated  in  the  thigh,  in  the  perito- 
neum and  in  the  lymph  sac  on  the  back.  They  gave  no 
symptoms  additional  to  those  already  given  in  describ- 
ing the  epidemic  disease,  except  occasionally  after  inocu- 
lation a  frog  would  have  a  paroxysm  of  coughing  during 
which  a  frothy  fluid  would  come  from  his  mouth.  After 
these  inoculations  with  virulent  cultures  death  ensued 
in  from  eight  to  sixteen  liours. 

2.  The  rabl)it  was  inoculated  into  the  ear  vein:  this 
produced  death  in  a  little  over  two  days.  The  inocu- 
lated ear  was  enormously  swollen  and  drooped  to  the 
floor.  Fpon  examination  no  exudate  was  found  subcu- 
taneously ;  a  slight  amount  of  blood-stained  fluid  was  in 
the  abdominal  cavity,  also  in  the  pleural  cavity.  The 
heart  contained  much  darkly  colored  l)lood  :  the  liver, 
spleen  and  kidneys  were  congested;  the  stomach  and 
intestines  were  distended  with  gas;  the  bladder  was  full 
of  urine  ;  the  lungs  were  normal.  ^luscular  limiorrhages 
were  not  noticeable.  One  of  the  rabbits  that  was  used 
had  been  made  innnune  to  pus  microbes.  It  was  inocu- 
lated in  the  al)dominal  cavity,  also  in  the  vein  of  the  car. 
Each  time  it  became  sick  but  resisted  the  infection. 

3.  The  guinea  pig  was  inoculated  in  the  abdominal 
cavity.  In  about  an  lunir  it  had  a  severe  chill :  in  an- 
other hour  it  became  restless,  breathed  rapidly  and 
showed  eviflences  of  fever:  in  three  or  four  hours  after 
inoculation  it  bccnmc  vci'v  weak  and  continued  in  a  state 
of  prostration  until  death,  whicli  occurred  eight  hours 
after  inoculation.  The  internal  lesions  were  practically 
the  same  as  in  the  rabbit. 

-I.  The  house  mouse  was  inoculated  in  the  abdon^inal 
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cavity  with  a  culture  from  agar-agar  shaken  up  with  a 
little  bouillon.  Soon  after  inoculation  the  mouse  became 
very  restless,  ran  about  the  cage  and  scratched  itself. 
Later  it  shivered  and  soon  went  into  a  prostrate  condi- 
tion and  died  two  hours  after  inoculation. 

5.  The  white  rat  died  five  hours  after  inoculation. 
The  symptoms  were  shivering,  bristling  of  the  hairs,  and 
later  prostration. 


■<».• 


rijr.    1 . — Necrosis   in   spleen   of  a   frog.      Stained   with   hematoxylin 
and  eosln   (■x200). 

(5.  Two  different  pigeons  were  tried.  They  were  in- 
oculated in  the  breast  and  the  axillary  veins.  They 
became  sick  after  each  inoculation  but  resisted  death. 

EXAMIXATIOX  OF  THE  TISSUES  MICROSCOPICALLY. 

1.  Frog. — The  tissues  were  stained  with  hematoxylin 
and  cosin  and  with  methylene  blue.  The  spleen  shows 
evidences  of  marked  congestion.  Through  the  organs 
there  are  areas  of  retrograde  changes  and  areas  of  con- 
trc^tion  :  a.  The  areas  of  retrograde  changes  differ  much 
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in  size  and  shape  and  are  always  irregular.  The  ground- 
work consists  of  a  granular  eosin-staining  material 
not  uniform  in  thickness.  Around  the  heavier  staining 
material  are  sj^aces  of  less  densit3\  This  groundwork 
is  thickly  studded  with  hematoxylin  staining  material, 
especially  where  the  groundwork  is  less  dense.  This 
hematoxylin  staining  material,  incuding  nuclei  and  their 
fragments,  exhibits  a  great  variety  of  forms  and  staining 
properties.  There  are  lightly  staining  nuclei  more  or 
less  enlarged.  The  outline  stains  dark  and  the  center 
light.  Within  the  nucleus  the  chromatin  is  collected  in 
granules  which  have  a  tendency  to  collect  in  bunches 
around  the  periphery.  Although  these  nuclei  in  places 
are  regular  and  round  in  outline,  they  are  mostly  irreg- 
ular and  abnormally  shaped.  They  assume  a  large 
variety  of  shapes,  pear  shape,  dumb-l)e!l  shape,  crescent 
shape,  K  shape,  spiral  shape.  Some  are  ragged  in  ap- 
pearance where  one  side  of  the  nucleus  has  disappeared. 
Another  variety  of  nuclear  substance  is  bodies  which 
stain  very  deeply  with  hematoxylin,  liomogeneous  in 
character,  resembling  a  fused  mass.  In  size  they  vary 
from  those  just  visible  to  the  size  of  a  red  blood  cor- 
puscle. They  are  globular  in  shape.  Resembling  these 
globular  bodies  are  oljlong  bodies,  but  which  do  not  show 
the  difference  in  size.  They  have  a  tendency  to  mass 
and  sometimes  are  arranged  slightly  star  shape.  Another 
variety  is  irregularly  shaped  dark  granules.  These  do 
not  stain  evenly,  are  accumulations  of  granules  of 
chromatin,  very  ragged  in  outline  and  joined  together 
in  many  ways,  not  infrequently  cauliflower  in  shape. 
In  these  areas  of  nuclear  fragmentation  a  few  isolated 
red  corpuscles  appear.  Some  fields  contain  more  than 
others,  but  they  are  comparatively  few.  Many  of  the 
corpuscles  are  distorted  in  shape  ( Fig.  1 ) .  Sections 
stained  with  methylene  blue  show  that  these  fields  con- 
tain many  bacilli,  frequently  distributed  in  clumps. 
Stained   with  Weigert's   fibrin  stain,  miiuite   bands  of 
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fibrin  run  in  all  directions  inclosing  the  nuclear  gran- 
ules in  a  delicate  network.  In  the  necrotic  areas  there 
are  many  hematoidin  crystals,  appearing  as  isolated 
single  crystals  and  also  collected  in  masses,  h.  The  con- 
gested areas. — The  congestion  in  these  areas  is  intense. 
So  compact  are  the  blood  corpuscles  that  no  spleen 
structure  can  be  seen  except  at  the  edges  of  the  areas. 
Here  the  blood  fills  the  lymph  spaces  and  infiltrates  the 
tissues. 


'^^ 


Fig.  2. — Intermusculai*  hemorrhage  iu   tho  thigh  of  a  frog   (x200). 

The  muscles  present  changes  of  interest.  Those  of 
the  thigh  were  examined.  In  looking  at  a  cross  section 
a  number  of  areas  are  observed  showing  retrograde 
changes  in  the  muscular  fibers.  These  are  always  ac- 
companied with  hemorrhage.  The  changes  in  the  fibers 
are  of  two  varieties :  a.  Through  compression. — In 
the  densely  congested  areas  the  muscular  fibers  undergo 
pressure  atrophy.    Some  have  become  so  small  that  only 

a  delicate  band  is  left.     These  may  show  further  retro- 
»    31 
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grade  changes  or  may  not.  h.  Degeneration. — The 
changes  seen  are  separation  of  the  fasciculi  from  one 
anothjer,  accomjjaniecl  by  a  waVy  appearance.  The 
crossed  stria?  disappear.  The  fibers  refuse  the  eosin 
stain  and  are  dark  yellow  in  color.  Subsequently  the 
nucleus  disappears  and  there  remains  only  a  mass  of 
granular  debris.  Fibers  are  then  seen  in  all  stages 
of  degeneration.  An  individual  fiber  may  l)e  ol)served 
in  which  a  part  may  1)0  undergoing  a  retrograde  change 
and  the  remainder  be  little  affected  (Fig.  2). 

The  lungs  and  kidneys  show  little  or  no  change. 

In  the  liver  marlced  changes  occur.  The  retrograde 
process  is  of  a  diffuse  character  in  which  the  whole 
liver  participates.  In  comparing  this  with  the  normal 
liver  one  of  the  first  things  to  be  noticed  is  the  differ- 
ence in  staining  property  manifested  by  the  cells.  In 
the  place  of  the  protoplasm  taking  the  eosin  stain  ex- 
clusively, as  in  the  normal  liver,  it  takes  the  mixed 
stain.  The  cell  bodies  do  not  stain  evenly.  The  pro- 
to))lasm  has  tbe  appcarauct'  of  n  Ixmchiug  of  granular 
material  so  that  soine  ])arts  of  the  cells  are  denser  than 
others.  This  often  atfects  the  contour  of  the  cell;  the* 
edges  are  often  irregular  and  ragged;  sometimes  no 
distinct  cell  outline  can  be  seen  at  all;  sometimes  the 
outline  of  the  cell  stains  rather  deeply  while  the  center 
shows  little  remaining  cell  nuitter  and  tbe  nucleus,  if 
it  has  one,  appears  free.  In  tbe  protoplasm  of  the  cell 
are  many  darkly  stained  granules.  In  a  single  cell  there 
are  from  one  to  eight  or  ten.  These  differ  in  size  from 
those  barely  visible  to  those  one-tenth  the  size  of  a 
normal  nucleus.  Thev  do  not  occupy  any  special  place 
in  tbe  cell.  Tbo  miclci  of  tbe  cells  show  all  stages  of 
degeneration.  Tbey  have  suffered  far  less,  however, 
than  the  cell  bodies.  Some  of  (he  nuclei  appear  bladder- 
like and  contain  iitllo  cbroinatiu.  others  sbow  a  mass- 
like accumulation  of  cbromate  granules  about  the  edges, 
often  located  almost  exclusively  on  one  side.     The  nu- 
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cleiis  frequently  loses  its  round  contour  and  becomes 
elongated,  assuming  many  shapes.  In  some  of  the  cells 
the  nuclear  membrane  has  disappeared  leaving  an  ir- 
regular mass  of  chromatin  granules.  The  capillaries 
are  dilated  and  contain  considerable  blood,  together 
with  cell  detritus  and  fragmented  nuclei.  The  walls 
of  the  capillaries  are  broken  in  many  places  and  the 
blood  corpuscles  have  escaped  among  the  cells.     Bac- 


Fi":.    3. — r.acilli    in   Ijlood    of   frog.        Stained    with    methylene    blue 
(X  200). 

toria  are  found  in  abundance  in  the  capillaries,  appear- 
ing usually  in  Inmches  and  often  occupying  many  of  the 
broken  down  cells. 

Cross  sections  of  the  spinal  cord  and  brain  show  that 
these  organs  do  not  escape  the  destructive  action  of  these 
agents.  Quite  extensive  necroses  occur  in  both  places. 
When  sections  are  stained  with  methylene  blue  bacteria 
appear  in  abundance  in  these  tissues.  The  minute  study 
of  tlic  lesions  and  effects  of  the  toxins  on  tlie  nervous 
svstem  will  l)e  deferred  io  a  siibsciiucnt  lime. 
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In  frogs,  where  iufection  has  histed  several  days  the 
lymph  sac  on  the  back  shows  great  changes  (it  is  here 
that  inocnlations  were  made).  In  the  recent  state  the 
sac  is  quite  well  Hlled  with  jelly-like  material.  In 
character  it  is  a  rather  soft,  semi-transparent  mass 
which  can  easily  be  squeezed  between  the  thumb  and 
finger. 

Microscopic  sections  show  that  these  growths  are  at- 
tached to  the  inner  surface  of  the  skin.  They  appear 
pedunculated.  A  cross  section  of  one  of  tliese  masses 
shows  a  dark  center  and  a  light  periphery.  Blood  ves- 
sels are  present.  The  vessel  walls  are  thin  and  lined 
with  flat  endothelial  cells.  With  high  power  the  dark 
center  is  seen  to  be  made  up  of  a  large  aggregation  of 
nuclei  and  nuclear  fragments,  mostly  the  latter.  There 
are  dark  granules  which  are  round,  oblong  and  irregular, 
together  with  a  great  number  of  veiy  fine  granules. 
^lixed  up  in  this  mass  of  broken  down  nuclei  are  a  few 
red  blood  corpuscles,  many  leucocytes  and  a  few  lightly 
staining  nuclei  distorted  into  many  shapes. 

The  periphery  shows  a  somewhat  reticulated  struc- 
ture which  to  some  extent  enters  into  the  formation 
of  the  dark  center  described.  In  this  eosin  staining 
groundwork  are  a  few  blood  cells  witli  a  few  miclei  and 
granules. 

Fibrin  is  present  in  these  structures,  as  is  shown  by 
Weigcrt's  fibrin  stain. 

2.  Guinea-pig.  The  tissues  of  the  guinea-pig  show 
evidences  of  an  infection,  although  the  time  between 
tlic  inoculation  and  death  was  only  eight  hours.  The 
spleen  and  liver  contain  most  of  the  changes.  The 
muscles,  testicles,  lungs  and  heart  do  not  present  any 
marked  pathologic  conditions,  a.  In  the  spleen  a 
strong  contrast  exists  between  the  Malpighian  corpus- 
cles and  the  spleen  pulp  on  account  of  the  large  amount 
of  blood  in  the  latter.  In  looking  over  the  specimen 
with  the  low  powei'  many  dark  spots  appear  scattered 
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through  the  pulp.  These  areas  are  relatively  small, 
contain  a  granular  center  and  are  full  of  bacteria. 
Surrounding  this  there  is  quite  an  extensive  zone  con- 
sisting of  leucocytes  more  or  less  broken  down,  and 
nuclear  fragments.  The  pulp  is  everywhere  greatly 
congested  with  blood.  The  ^lalpighian  corpuscles  show 
no  changes,  h.  The  liver  also  shows  many  focal  necroses. 
These  do  not  choose  any  special  part  of  the  lobule  by 
preference.      They   are  mostly   small   in  size,   some  so 
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Fig.  4. — Flagella  (x  1200). 


niimitc  as  to  occupy  only  one  liver  cell.  The  central  part 
is  finely  granular  and  stains  darker  than  the  liver  cells. 
In  the  process  of  disintegration  the  cell  body  comes  to 
show  the  first  change,  which  is  a  granular  a])pearance. 
The  outline  becomes  irregular  and  ragged.  The  chro- 
matin of  the  nucleus,  which  soon  shows  changes,  collects 
at  the  peripherv  in  masses.  Frequently  it  is  nearly  all 
on  one  side.  The  circle  becomes  broken  and  tlie  nucleus 
as  such  disappears.     The  cells  through   the  liver  have 
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a  more  or  less  granular  appearance.  The  edges  are 
not  easily  made  out  and  their  nuclei  do  not  stain  evenly. 
The  capillaries  are  dilated  and  contain  many  cell  frag- 
ments and  granular  material. 

3.  Eat.  a.  Liver. — In  looking  over  the  specimen  one 
of  the  first  things  to  attract  attention  is  the  large  num- 
ber of  leucocytes  which  it  contains.  These  are  often 
gathered  in  masses.  The  liver  cells  contiguous  to  this 
round  cell  infiltration  may  or  may  not  be  affected.  In 
not  a  few  places  the  liver  cells  have  undergone  disin- 
tegration. Away  from  these  areas  the  liver  cells  do  not 
show  any  particular  change  except  the  granular  appear- 
ance of  its  protoplasm,  h.  Spleen. — The  most  noticeable 
feature  is  the  congestion.  The  Malpighian  corpuscles 
appear  very  prominent.  The  lymph  spaces  are  greatly 
crowded  with  blood.  In  a  few  of  the  Malpighian  corpus- 
cles some  infiltration  has  taken  place.  In  a  few  areas 
there  is  cell  fragmentation  about  the  edges  of  the  Mal- 
pighian corpuscles.  In  them  we  see  lympli  cells  which 
stain  lighter  than  usual.  They  have  lost  their  normal 
shape  and  many  appear  vacuolated.  Xuclear  frag- 
ments and  bacteria  are  found  in  large  numbers  in  these 
areas,  c.  Kidney. — Xo  marked  changes  are  to  be  seen 
except  in  the  veins  and  convoluted  tubules.  In  some 
of  the  large  veins  there  can  be  seen  breaks  in  the  walls. 
Here  the  blood  infiltrates  the  tissues,  accompanied  with 
a  dissolution  of  the  contiguous  tuhules.  At  the  junc- 
tion ol  the  vein  with  the  tissues  there  are  fragmented 
nuclei.  Some  of  the  nuclei  of  the  \v\\\  can  he  seen 
free,  still  retaining  their  natural  shape.  The  lumina 
of  some  of  the  convoluted  tubules  are  very  irregular 
and  ragged,  d.  The  muscles,  stomach  and  heart  mus- 
cles show  no  change,  e.  The  lungs  show  no  changes  ex- 
cept a  moderate  congestion. 

4.  TJahbit.  a.  The  spleen  shows  much  congestion.  In 
the  pulp  a  large  amount  of  hematoidin  crystals  exist, 
isolated  and  in  masses.    The  Malpighian  corpuscles  show 
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little  change  and  are  not  infiltrated  to  any .  extent. 
There  are  no  focal  necroses,  h.  ilany  of  the  liver 
cells  appear  rather  narrow,  surrounded  by  distended 
capillaries  filled  with  blood.  They  are  granular  in 
appearance.  In  places  mucli  of  the  cell  body  has  left 
the  nucleus,  leaving  it  almost  and  sometimes  quite 
free.  Some  of  the  nuclei  have  assumed  abnormal  shapes. 
The  capillaries  contain  protoplasmic  and  nuclear  ma- 


terial mixed  in  with  the  blood.  Liver  cell  nuclei,  hav- 
ing more  or  less  surrounding  protoplasm,  can  be  seen 
distinctly  in  the  lumina  of  the  capillaries.  In  many 
of  the  large  veins  and  in  many  of  the  central  veins  of  the 
lobules  can  be  seen  free  bodies  consisting  of  eosin  stain- 
ing material  in  which  are  mixed  darkly  staining  gran- 
ules. There  are  no  areas  of  round  cell  infiltration. 
Throughout  the  specimen  are  scattered  a  large  number 
of  hematoidin  crystals,  c.  In  the  kidney  the  convoluted 
tiibulo-    show   L^rnnular   cbanuo'   and    stain    irn'<xulnrlv. 
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The  lumen  contains  granular  material,  epithelial  cells 
and  nuclear  fragments.  There  are  no  focal  necroses 
and  very  little  congestion,  d.  The  muscles  and  stomach 
show  no  changes,  e.  In  the  brain  the  most  noticeable 
thing  is  the  congestion  of  the  blood  vessels. 

5.  Mouse,  a.  The  liver  shows  focal  necroses  which 
answer  in  description  to  those  found  in  the  liver  of 
the  guinea-pig.  The  liver  cells  are  granular.  Many 
of  the  nuclei  have  lost  their  shape  and  show  different 
forms.  In  the  capillaries  there  are  cell  fragments  con- 
sisting of  cell  protoplasm  and  nuclear  granules.  Small 
masses  are  present  in  the  large  vessel  as  was  described 
in  the  liver  of  the  rabbit.  When  stained  with  meth- 
ylene blue  bacteria  appear  in  large  number  in  the  cap- 
illaries, h.  The  testicles,  epididymis  and  heart  mus- 
cle are  negative,  c.  The  kidney  is  very  similar  to  that 
described  in  the  rabbit. 

A  fact  to  be  noted  in  the  examination  of  the  tissues 
is  the  relation  of  the  virulency  of  the  organism  to  the 
focal  necroses.  As  a  culture  grows  old  it  becomes  less 
virulent.  Virulency  is  best  retained  in  the  blood  taken 
from  the  heart  and  kept  in  sealed  tubes.  When  a  cul- 
ture which  is  two  months  old  or  more  is  injected  into  the 
frog,  sickness  is  produced  which  rarely  results  in  death. 
Thus  different  grades  of  virulency  can  be  observed. 
If  after  an  inoculation  with  ;i  culture  attenuated  by  age 
a  frog  survives  two  days  or  more,  no  focal  necrosis  may 
be  expected.  The  congestion  in  the  organs  remains 
about  the  same,  except  less  marked.  The  exudation 
into  the  serous  cavities  is  also  less  noticeable.  This 
same  relation  between  the  degree  of  virulency  and  the 
amount  of  lesion  holds  true  witli  the  warm-blooded 
animals.  The  greater  the  virulency  the  greater  the 
amount  of  necroses. 

As  to  the  mode  of  infection  nothing  definite  can  be 
stated.  If  bacteria  are  put  into  water  and  into  this  is 
introduced  a  frog  having  a  cutan(;ous  lesion,  infection 
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will  take  place.  fSeveral  times  frogs  which,  supposedly 
had  no  cutaneous  erosions  were  put  into  infected  water 
and  only  one  died.  In  this  case  it  would  be  impos- 
sible to  prove  that  no  lesion  of  the  skin  existed.  Bouillon 
cultures  of  the  organism  on  several  different  occasions 
were  introduced  into  the  stomach  by  means  of  a  glass 
tube,  but  with  no  apparent  effect.  It  seems  very  prob- 
able, therefore,  that  the  sharp-cornered  rocks  in  the  frog 
tank  had  much  to  do  with  the  original  epidemic.     The 
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Fis.  (). — 20.  tracing  with  the  cardiograph  of  tlie  frog's  normal 
heart  beat.  21.  five  minutes  after  in.iection  of  toxins  insoluble  in 
alcoliol.  22,  fifteen  minutes  after  injection  of  toxins  insoluble  in 
alcoliol.  24,  thirty  minutes  after  injection  of  toxins  insoluble  in 
alcoliol.  1."),  contraction  of  normal  gastrocnemius  muscles.  18, 
gastrocnemius  muscle  one-half  hour  after  injection  of  toxins  in- 
soluble in  alcohol.  11.  tracing  of  normal  heart.  12,  ten  minutes 
afttM'  injection  of  toxins  insoluble  in  alcohol.  14.  thirty  minutes 
after  injection  of  toxins  soluble  in  alcohol.  17,  gastrocnemius 
muscle  thirty  minutes  after  injection  of  toxins  soluble  in  alcohol. 

frogs  gliding  over  tlieso  sharp  projections  could  easily 
sustain  injury  of  sufficient  extent  to  admit  of  the  en- 
trance of  the  l)acteria. 

Tbe  source  of  the  baoilhis   i^  yet   an   open   question 
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T'uring  the  epidemic,  bacteria  were  found  in  great 
numbers  in  the  v\'ater  of  the  frog  tanlv.  It  has  been 
ascertained  also  that  a  frog  inoculated  with  the  bacil- 
lus will  infect  the  water.  It  is  evident,  therefore,  that 
there  might  be  two  ways  to  explain  the  source  of  the 
organism.  The  bacteria  might  be  in  the  Chicago 
water  or  they  might  come  with  the  frogs.  The  tap 
water  has  been  examined  several  times  with  negative 
results.  A  frog,  in  which  was  kept  an  open  wound, 
was  put  into  running  water  and  retained  there  for  two 
weeks.  No  infection  took  place.  It  is  most  probable, 
therefore,  that  the  bacteria  came  with  the  frogs. 

Widal's  test  was  performed  on  two  different  occa- 
sions. Frogs  were  used  which  were  at  the  point  of 
death.  The  serum  was  diluted  thirty  times  and  no 
agglutination  took  place.  With  five  to  ten  dilutions 
there  was  agglutination,  which  after  a  few  hours  in  a 
warm  place  disappeared.  At  another  time  forty  dilu- 
tions were  made  with  no  clumping  of  the  bacteria. 

TOXINS. 

In  order  to  test  the  toxins  a  culture  of  bouillon  was 
placed  in  the  incubator  at  a  temnerature  of  37  dearees 
C.  and  left  to  grow  for  three  weeks.  This  was  then 
filtered  through  a  Chamberlain's  filter.  When  2  c.e. 
of  this  filtered  fiuid  was  injected  into  the  lymph  sac 
of  the  frog  no  efl'ect  whatever  was  produced. 

.  Dead  bacteria  were  also  injected  into  a  frog.  This 
produced  some  indisposition  which  was  shortly  recov- 
ered from. 

This  filtered  bouillon  culture  (following  Trambusti's 
method)  was  subjected  to  farther  processes  in  order 
to  get  the  toxins  in  a  more  concentrated  form.  To 
about  115  c.c.  of  this  fluid  200  c.c.  of  absolute  alcohol 
were  added.  With  occasional  shaking  the  alcohol  was 
left  in  contact  about  two  days.  Then  this  mixture 
was  filtered  through  two  thicknesses  of  filter-paper. 
The  filter-pa})er  was  then   dried  and  washed   with   22 
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c.c.  of  distilled  water.  This  constitutes  the  toxins  which 
are  insoluble  in  alcohol.  The  fluid  which  passed  through 
the  filter  was  evaporated  in  a  water  bath.  Then  30  c.c. 
of  absolute  alcohol  were  added  to  the  residue  so  as  to 
precipitate  all  the  toxins  which  were  not  soluble  in 
absolute  alcohol.  This  was  filtered  and  the  filtrate 
evaporated  a  second  time.  This  last  residue  was  then 
dissolved  in  15  c.c.  of  distilled  water.  Thus  two  classes 
of  toxins  were  obtained,  those  which  are  insoluble  in 
alcohol  and  those  which  are  soluble.  When  these  toxins 
are  injected  into  frogs  marked  effects  are  produced. 

1.  Toxins  ivliich  are  insoluble  in  alcohol. — A  frog 
was  prepared  in  the  usunl  manner  and  a  tracing  of  its 
normal  heart  taken  by  the  cardiograph  (Fig.  6).  Then 
1  c.c.  of  the  solution  of  the  toxin  was  injected  into 
the  lymph  sac  of  the  thigh  and  also  into  the  peritoneal 
cavity.  Five  minutes  after  injection  a  tracing  was 
taken  (Fig.  6).  The  horizontal  distance  through  which 
the  lever  moved  was  twice  that  of  the  normal.  Diastole 
was  prolonged.  The  tracings  also  show  a  retarded 
action.     The  following  table  shows  the  number  of  beats 

injection : 

Time.  No.  beats. 

11:17  35 

11:25  31 

11:46  28 

1:01  22 

1:07  17 

1:12  heart  stopped  in  diastole  4  or  .5  mimites. 

1:27  5 

About  two  hours  after  injection  the  action  of  the 
heart  became  peculiar.  It  would  stop  in  diastole  for 
four  or  five  minutes.  Then  it  would  begin  to  beat  again 
The  rate  was  slow,  being  only  five  to  eight  times  per 
minute.  After  six  to  thirteen  beats  it  would  again 
stop  in  the  same  way.  Although  the  rate  was  very  slow, 
every  beat  was  forceful.  The  ventricle  contracted  so 
firmly  as  to  become  white. 

Tracings   made   l)y   means   of   (lie   myogra])h   on   the 
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gastrocnemius  muscle  showed  changes  which  can  best 
be  seen  by  c-omparing  Figs.  15  and  18.  A  short  curve 
appears  immediate]}'  after  the  long  curve;  then  a 
straight  line  follows  until  the  next  long  curve. 

2.  Toxins  soluble  in  alcohol. — The  frog  was  pre- 
pared and  treated  in  the  same  way  a.s  already  described 
(Fig.  11).  Ten  minutes  after  injection  there  was  no 
variation  in  the  curve  except  it  was  stronger  (Fig.  12). 
The  rapidity  of  the  heart  was  the  same.  Thirty  min- 
utes after  injection  the  action  of  the  heart  was  so 
feeble  that  practically  a  straight  line  was  obtained  by 
the  cardiograph  (Fig.  14).  Thirty  minutes  after  in- 
jection the  gastrocnemius  muscle  showed  a  decided 
variation  from  normal  (Fig.  17).  The  down  stroke  of 
the  major  curve  is  continued  below  the  basement  line, 
then  arises  a  little  above  it  and  falls  again  to  the  base- 
ment line.  Half  way  between  the  major  curves  is  a  short 
curve.  Thus  we  have  two  toxins  produced  by  this  organ- 
ism, each  having  a  powerful  effect  upon  both  the  vol- 
untary and  involuntary  muscles.  (A  more  extended 
study  of  the  toxins  in  connection  with  the  nervous  sys- 
tem is  reserved  for  a  later  date.) 

It  is  quite  evident  that  the  cause  of  our  epidemic 
in  the  frog  pond  is  identical  with  that  described  by 
Sanarelli,  Trambusti  and  Eogers.  Our  experiments 
have  very  similar  conclusions  to  theirs,  but  a  few 
things  have  been  added.  In  looking  over  the  litera- 
ture there  is  no  record  of  necroses  observed  in  the 
organs,  the  flagella  had  not  been  studied,  the  thermal 
death-point  had  not  been  ascertained,  and  no  obser- 
vations had  been  noted  in  relation  to  the  degrees  of  viru- 
lence. Two  differences  are  to  be  noted  between  Sara- 
nelli's  organism  and  ours:  we  fail  to  get  gas  bubbles 
in  the  substance  of  the  media  after  inoculating  a  slant 
of  glycerin-agar,  unless  the  needle  penetrated  it.  An- 
other difference  is  in  the  inoculation  experiments  with 
the  pigeon.     Here  infection  by  an  intravenous  injec- 
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tion  produced  sickness  from  which  the  pigeon  recov- 
ered on  the  second  da}^;  in  his  case  it  died. 

To  sum  up,  we  have  been  studying  a  water  organism, 
a  short  thick  bacillus  with  rounded  ends,  which  possesses 
active  motility  and  has  but  one  flagellum,  is  chromo- 
genic,  gas-producing  and  aerobic,  but  grows  also  to 
some  degree  without  oxygen.  It  grows  well  upon  all 
culture-media.  Gelatin  is  liquefied,  bouillon  diffusely 
clouded,  upon  agar-agar  there  is  produced  in  a  few  days 
an  amber  color  which  also  colors  the  media,  potato  pro- 
duces a  chocolate-colored  growth,  litmus-milk  is  made 
acid,  glycerin  agar  produces  an  ash-white  growth  but 
does  not  change  in  color  and  glucose-agar  shows  gas  for- 
mation. It  grows  best  at  body  temperature  and  does 
not  stain  by  Gram's  method..  The  cold-blooded  animals 
for  which  it  is  pathogenic  are  frogs,  toads,  salamanders, 
lizards,  sun-fish,  and  fresh-water  eels.  The  warm-blood- 
ed animals  which  succumb  to  infection  are  guinea  pigs, 
rabbits,  new-born  dogs,  new-born  cats,  common  mice, 
field  mice,  bats,  chickens  and  pigeons  (Sanarelli).  The 
virulence  of  the  organism  varies  greatly.  Cultures  grad- 
ually lose  their  virulence  Avith  age,  but  blood  taken  from 
the  animal  and  sealed  in  tubes  will  retain  it  for  months. 
Infection  produces  a  septicemia.  Warm-blooded  ani- 
mals are  seized  with  shivering  and  restlessness,  followed 
by  prostration  and  death.  Cultures  can  be  obtained 
from  the  blood  and  from  all  the  fluids  and  organs  of  the 
body.  Exudations  of  blood-stained  fluid  occur  in  all  the 
serous  cavities,  especially  marked  in  the  peritoneum. 
Histologic  examinations  reveal  focal  necroses  in  the 
spleen,  liver,  brain  and  spinal  cord  with  congestion 
in  the  other  organs.  In  the  frog,  intermuscular  hem- 
orrhages occur  with  destruction  of  muscular  fibers.  The 
organism  produces  powerful  toxins  which  were  divided 
into  two  classes,  one  resembles  in  its  action  digitalis 
and  the  other  veratrin. 

April   11,   1898. 
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THE     FATE    OF    THE    GIAXT    CELLS     THAT 
FORM   IX  THE   ABSORPTIOX   OF   COAGU- 
LATED    Br.OOD     SERUil     IX     THE 
AXTERIOR  CHA]i[BER  OF  THE 
RABBIT'S     EYE. 

LUDVIG  HEKTOEX. 

In  this  article  it  is  the  purpose  to  describe  briefly  the 
results  of  some  experiments  which  show  that  the  multi- 
nucleated giant  cells  which  form  during  the  absorption 
of  foreign  bodies  in  the  tissues  may  divide  into  viable 
cells. 

Concerning  the  extensive  literature  about  giant  cells — 
their  formation,  function  and  fate — reference  is  made  to 
an  article  by  the  writer  entitled  "The  Fate  of  Giant  Cells 
in  Healing  Tuberculous  Tissue  as  Observed  in  a  Case  of 
Healing  Tuberculous  'Meningitis,"'  in  which  it  is  pointed 
out  that  giant  cells  in  tuberculous  tissue,  under  certain 
conditions,  undergo  progressive  changes  and  separate 
into  small  living  cells. 

THE  EXPERIMENTS. 

Small  pieces  of  sterile,  solidified  blood  sor\nn,  such  as 
is  ordinarily  used  as  a  culture  medium,  were  inserted 
under  aseptic  precautions  and  cocaine  anaesthesia  into  the 
anterior  chambers  of  several  healtliy  rabbits'  eyes 
through  a  small  incision  in  the  sclera  near  the  corneal 

1  Journal  of  Experimental  Medicine,  1898.  iii.  21. 
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margin.  Once  a  bit  of  sterile  potato  was  introduced. 
These  oj^erations  were  skilfully  made  for  me  by  Dr.  Cas- 
sius  D.  Westcott.  Instructor  in  Ophthalmology  in  Eush 
Medical  College,  and  I  wish  to  thank  him  for  his  kind 
aid. 

After  perfecting  the  technique  the  operations  were  fol- 
lowed by  but  little  reaction;  in  some  instances  the  ves- 
sels in  the  sclera  were  congested  for  three  or  four  days, 
the  cornea  rather  cloudy,  the  anterior  chamber  turbid, 
and  more  or  less  photophobia  was  apparent.  Soon  after 
their  implantation  a  small  greyish  white  rim  would  be- 
come visible  around  the  foreign  bodies,  which  gradually 
disappeared  until,  if  allowed,  only  a  small,  greyish,  semi- 
opaque  thickening  in  the  inner  surface  of  the  cornea  re- 
mained. In  a  few  cases  the  blood  serum  was  gradually 
dissolved  without  any  accumulation  taking  place  around 
it,  the  cornea  and  anterior  chamber  remaining  perfectly 
clear.  In  the  case  of  the  bit  of  potato  and  when  pieces 
of  dry  and  hard  serum  were  used,  the  absorption  always 
proceeded  slowly  and  with  well-marked  anatomical 
changes. 

The  animals  were  killed  at  intervals  of  from  a  few 
days  to  six  or  more  weeks  after  the  operation.  The  eyes 
were  fixed  in  corrosive  sublimate  and  the  piece  of  cornea 
and  iris,  including  the  site  of  the  foreign  body,  embedded 
in  paraffin,  cut  serially,  fixed  on  the  slide  and  stained 
with  liematoxylin  and  eosin,  van  Gieson's  stain,  etc. 

THE   HISTOLOGICAL   EXAMINATION. 

Comparatively  slight  attention  was  given  the  study  of 
the  early  changes.  Suifice  it  to  say  that  the  emigration 
of  leucocytes  from  the  vessels  of  the  iris  took  place  to  a 
limited  extent  only,  at  least  in  the  cases  in  which  bits  of 
solid  blood  serum  are  concerned.  The  leucocytes  present 
were  of  the  ])olymorphonuclear  variety,  and  they  ap- 
peared to  Ix'conie  loaded  early  with  granules  of  serum, 
after  which  some  of  them  returned  to  the  iris,  in  which  a 
few  collections  of  such  cells  were  found.     In  the  later 
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stages  of  the  resorptive  process  leucocytes  were  not  ob- 
served. 

The  new  cells  produced  come  almost  wholly,  it  would 
seem,  from  the  layer  of  polyhedral  cells  clothing  the  in- 
ner surface  of  the  posterior  elastic  lamina  (Descemet's 
membrane)  and  the  anterior  surface  of  the  iris.  The 
posterior  lamina  itself  generally  remains  quite  intact. 
The  now  cells,  which  are  round,  oval  or  polyhedral,  ac- 
cumulate around  the  foreign  body  and  penetrate  into  its 
interior,  generally  breaking  it  up,  so  that  there  is  formed 
a  mass  of  cells  Avhich  adheres  to  the  elastic  layer  and  en- 
closes the  granular  detritus  of  the  coagulated  serum. 
Most  of  the  cells  take  up  granules  into  the  interior  of 
their  cytoplasm,  often  to  such  an  extent  that  the  nucleus 
and  the  entire  cell  appear  as  if  buried  beneath  the  granu- 
lar mass.  The  serum  granules,  whether  free  or  intracel- 
lular, are  easily  recognizable  because  of  their  brownish 
or  golden  yellow  color  (derivatives  of  hgemoglobin  pig- 
ment) . 

During  this  time  there  are  formed  a  small  number  of 
multinucleated  giant  cells  or  plasmodial  masses,  which 
appear,  as  far  as  these  observations  show,  to  result  from 
fusion  of  many  small  cells.  These  giant  cells  do  not  dif- 
fer in  form  and  in  their  general  characteristics  from 
those  ordinarily  observed  in  connection  with  the  absorp- 
tion of  sterile  foreign  bodies  elsewhere.  Their  size  and 
the  number  of  nuclei,  which  are  scattered  uniformly 
throughout  the  body  of  the  cell,  vary  considerably.  In 
the  earlier  stages  the  cells  are  loaded  with  serum  gran- 
ules and  are  of  circular  outline;  later  when  the  foreign 
body  has  been  largely  removed  the  giant  cells  become 
oval  or  oblong,  due,  it  would  seem,  to  the  pressure  of  the 
new  fibers  tbat  in  the  meantime  have  formed  around 
them. 

The  granules  of  solid  blood  serum  without  and  within 
the  cells  gradually  disappear,  largely,  it  would  seem,  by 
means  of  a  process  of  intracellular  digestion  or  solution ; 
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in  some  of  the  giant  cells  as  well  as  in  the  smaller  cells 
occur  vacuoles  in  the  cytoplasm  containing  granules; 
some  of  the  serum,  hut  not  much,  is  also  transported  into 
the  iris  hy  leucocytes. 

Simultaneously  with  the  destruction  or  removal  of  the 
foreign  granules  the  uninuclear  and  multinuclear  cells 
begin  to  show  further  and  progressive  changes  that  ulti- 
mately lead  to  the  formation  of  a  layer  of  tissue  which 
much  resembles  the  cornea  in  structure.  These  changes 
begin  first  and  are  farthest  advanced  at  the  periphery  of 
the  cell  mass,  extending  little  by  little  throughout  the 
central  part. 

The  changes  consists  in  the  production  of  a  fibrillated 
intercellular  substance,  or  stroma,  while  at  the  same  time 
the  cells  become  spindle-shaped  and  elongated,  the  nuclei 
more  slender  and  fusiform.  All  the  stages  in  this  trans- 
formation of  embryonal  cells  to  mature  tissue,  during 
which  the  granules  of  serum  are  destroyed,  can  be  quite 
readily  traced.  In  the  later  stages  the  fibrillfe  of  the  new 
stroma  are  gathered  together  into  interlacing  bundles  of 
considerable  thickness,  the  general  course  parallel  to  the 
corneal  lamellffi,  from  which  they  are  separated  by  the 
intact  j)osterior  elastic  lamina.  While  the  course  and 
arrangement  of  these  new  fibers  are  identical  with  those 
of  the  cornea,  yet  the  new  lamello?  are  not  so  thick  and 
densely  interwoven  as  those  in  the  <^-ornea  and  they  stain 
more  deeply  with  eosin.  This  new  tissue,  the  free  sur- 
face of  which  becomes  covered  by  a  distinct  endothelial 
lining,  may  finally  appear  as  a  mere  rounded  or  pyra- 
midal-shaped thickoniug  on  the  posterior  surface  of  Des- 
cemet's  membrane,  or  it  may  unite  the  cornea  with  the 
iris,  especially  if  the  foreign  body  found  a  resting  place 
in  the  irido-corneal  angle. 

Trying  in  the  spaces  of  the  new  tissue,  sometimes  ap- 
parently upon  its  fibers,  are  small  cells  like  connective 
tissue  cells,  occasionally  cells  containing  granules  as  well 
as  free  heaps  of  serum  detritus  and,  in  the  stages  not  too 
32 
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far  advanced,  multinucleated  giant  cells  in  the  process 
of  separation  into  uinnuclear  cells. 

It  has  already  been  stated  that  in  the  earlier  stages  the 
giant  cells  are  more  or  less  circular  and  the  margins 
smooth  and  even.  As  the  fibrillated  stroma  forms  about 
them  they  may  in  many  cases  become  oval  and  even  dis- 
tinctly oblong,  this  occurring  simultaneously  with 
the  disappearance  of  the  serum,  the  long  diameter  corre- 
sponding to  the  direction  of  the  fibers  of  the  stroma.  At 
this  time  they  are  usually  entirely,  or  almost  entirely, 
free  from  granules  of  serum :  occasionally  there  may  be 
vacuoles  containing  granules  in  the  protoplasm.  It 
should  be  emphasized  that  there  are  no  signs  of  degen- 
eration in  the  giant  cells ;  the  cytoplasm  is  reddish  when 
stained  by  eosin  and  sometimes  finely  granular,  but  often 
it  appears  dense  and  homogeneous;  the  nuclei  stain  per- 
fectly, and  in  one  instance  a  dividing  nucleus  in  the 
daughter  star  stage  was  observed  in  a  giant  cell. 

As  the  serum  disappears  more  or  less  distinct  lines  of 
cleavage  become  visible  in  the  giant  cells,  at  first  most 
marked  at  the  periphery :  the  margin  is  not  smooth  and 
even,  but  is  fringed  by  the  spindle-shaped  projections  of 
partly  separated  cells  which  seem  to  have  a  tendency  to 
arrange  themselves  parallel  with  the  fibers  of  the  stroma. 
Single  uninuclear  cells  which  are  exactly  similar 
to  these  partly  detached  masses  are  occasionally  found 
about  the  giant  cells.  In  some  giant  cells,  especially 
those  encountered  in  the  older  and  firmer  parts,  there  are 
lines  of  separation  tliroughout  their  entire  extent, 
lines  running  in  such  a  manner  that  single  nuclei 
surrounded  by  more  or  less  cytoplasm  are  complete- 
ly or  incompletely  mapped  out;  it  is  noteworthy  that  in 
these  cells  the  lines  of  cleavage  map  out  more  or  less  dis- 
tinctly spindle-shaped  cells,  the  long  axes  of  which  cor- 
respond in  direction  to  the  fibers  of  the  stroma.  Occa- 
sionally the  lines  separating  a  nucleated  mass  are  so 
broad  and  well  marked  that  it  appears  as  though  a  distinct 
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cell  were  lying  in  a  vacuole ;  the  cytoplasm  of  such  giant 
cells  especially  takes  place  more  slowly,  and  the  impres- 
sion is  received  that  this  may  all  be  caused  by  the  pres- 
sure exerted  upon  the  giant  cell  by  the  fibrillated 
stroma  in  which  it  is  enclosed,  or  that  the  cytoplasm  is 
being  transformed  into  the  same  sort  of  substance  as  the 
fibers  of  the  stroma.  The  sejjaration  of  small  cells  never- 
theless continues,  because  in  the  older  tissue  are  found 
small  giant  cells  containing  a  few — three  or  four — 
nuclei  and  embedded  in  a  dense  capsule  of  nucleated  tis- 
sue, without  any  traceable  evidences  of  nuclear  disinte- 
gration or  of  destruction  of  the  giant  cells  by  phagocytes. 
"When  the  serum  is  absorbed  rapidly  and  the  giant  cells 
lie  in  the  broad  and  loose  meshes  of  the  new-formed 
fibrillated  tissue,  the  lines  of  cleavage  may  be  quite  com- 
plete, so  that  single  nticlei,  surrounded  by  an  irregularly 
shaped  bit  of  cytoplasm,  are  split  off  and  imperfect  giant 
cells  result,  which  are  surrounded  by  uninuclear  small 
cells  that  fit  the  depressions  and  elevations  on  the  rem- 
nant of  the  subdividing  plasmodial  mass.  Uninuclear  cells 
thus  produced  present  no  signs  of  necrobiosis  and  can  be 
traced  by  means  of  transition  stages  into  the  elongated 
and  flattened  cells  above  described  as  lying  in  the  new- 
formed  tissue.  Nuclear  and  protoplasmic  detritus,  as 
well  as  evidences  of  immigration  of  small  cells  or  leuco- 
cytes into  giant  cells,  are  not  to  be  observed. 

CONCLUSION. 

The  conclusion  seems  warranted  that  the  giant  cells 
formed  in  the  absorption  of  coagulated  blood  serum  in- 
serted into  the  anterior  chamber  of  the  rabbit's  eye  sub- 
divide again  into  uninuclear  small  cells  that  take  part 
with  othoa*  new-formed  cells  derived  from  the  lining  of 
this  space  to  form  a  densely  fibrillated  mass  of  tissue  that 
resembles  quite  closely  the  cornea  in  its  structure. 

This  demonstration  materially  strengthens  the  opin- 
ion exi)ressed  by  the  writer  in  his  previously  mentioned 
article   that   the   iz'iant   cells    in     henlini:-    iKin-deizener- 
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ated  tuberculous  tissue  may  separate  into  small  living 
cells,  and  that  the  giant  cells  of  tuberculosis  are  not 
necrobiotic  elements  from  the  very  moment  and  from  the 
very  mode  of  their  formation,  as  has  been  the  general 
teaching,  especially  in  Germany. 

April   11.   18!)8. 


TUBERCULOSIS  I^t  DOGS. 

WALTER    H.    SHELDON. 

It  is  admitted  that  rabbits,  guinea-pigs,  cats,  and  field- 
mice  arc  susceptible  to  the  bacilli  of  human  tuberculosis. 
There  is  a  difference  of  opinion  in  regard  to  the  extent 
of  the  prevalence  of  this  disease  among  dogs  and  their 
susceptibility  to  it. 

Ziegler  states  that  it  occurs  in  dogs  exceptionally. 
Abbott  says  that  "white  mice,  dogs,  and  rats  possess  im- 
munity against  the  disease;*'  Osier  that  "dogs  and  cats 
are  not  prone  to  the  disease;"  Carl  Giinther  says  that 
"white  mice,  rats,  hens,  and  canary-birds  are  less  sus- 
ceptible to  infection  than  guinea-pigs,  cats,  and  field- 
mice."'  Friinkel  and  Sternberg  do  not  mention  tubercu- 
losis in  dogs. 

Comparatively  little  is  definitely  known  al)()ut  the 
subject,  and  it  becomes  a  matter  of  interest  and  ])rac- 
tical  value  wlien  cases  of  tuberculosis  can  be  proven. 

Study  of  the  subject  in  veterinary  journals  and  books 
treating  particularly  of  diseases  in  dogs  sliows.  however, 
that  it  is  more  common  than  is  generally  sup])osed.  It 
is  important  for  one  to  know  that  the  dog,  the  friend 
of  man,  is  far  from  being  ininiunc  to  this  disease.  In 
these  days,  when  dogs  are  fondled  by  children  and  are 
allowed  to  live  to  an  advanced  acre  for  association's  sake. 
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there  is  frequently  real  danger  of  the  spread  of  this 
disease  through  them. 

To  indicate  how  frequently  tuberculosis  occurs  in 
dogs,  it  may  be  mentioned  that  a  request  to  the  Bureau 
of  Animal  Industry  in  Washington  for  references  upon 
this  subject  Avas  answered  by  a  list  of  thirty-four  articles, 
mostly  in  German  and  French.  This  was  only  a  partial 
list,  but  over  one  hunderd  and  fifty  eases  of  tuberculosis 
were  cited,  all  of  which  Avere  authenticated  by  the  find- 
ing of  the  bacilli. 

]\rost  of  these  articles  are  of  recent  date,  and  the  re- 
searches have  bi'eii  carried  on  in  a  comparatively  small 
number  of  laboratories.  The  following  is  taken  from 
an  article  in  Monatshcfte  fur  Pml-t.  Thierheilk.,  1895, 
by  Froener,  entitled  "Dreizehn  weitere  Fillle  von  Tuber- 
culose  beim  Hunde."  There  have  been  recently  pub- 
lished, mostly  abroad,  one  hundred  cases  of  alleged  tu- 
berculosis in  the  dog.  Cadiot  alone  has  reported  more 
than  forty,  Jensen  twenty-eight,  and  Eber  eleven; 
Froener  observed  twenty-seven  during  the  year  1894, 
and  in  his  last  article  announces  a  series  of  thirteen 
more.  Froener  writes :  "In  these  autopsies  the  lesions 
varied  according  to  the  age  and  the  localization  of  the 
disease,  the  organs  of  the  thorax  being  those  most  fre- 
quently afPocted.  In  the  thirteen  cases  the  lesions  occu- 
pied the  lungs  and  pleura  eleven  times,  the  river  ten 
times,  the  bronchi  and  ganglia  of  the  mediastinum  six 
times,  the  pericardium  five  times,  the  kidneys  three 
times,  and  the  spleen  once;  all  the  organs  were  involved 
in  one  case."  Tie  gives  a  summary  of  the  general  path- 
ological appearance  of  the  difi^erent  organs. 

J.  H.  Steele,  in  his  book  on  "Diseases  of  the  Dog," 
published  in  1888,  writes:  "'J'here  occur  in  the  dog 
some  disorders  of  the  lungs,  mesenteric  glaiuls,  and 
other  parts  of  the  body,  which  liave  all  the  appearance  of 
tuberculosis,  and  yet  we  are  not  aware  of  any  distinct 
ovidenee   haviiii;'   been    broimlit    foi'ward    tlmt    true   con- 
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sumption,  due  to  the  tubercular  bacilli,  is  ever  found  in 
the  dog."' 

A  number  of  cases  are  cited  in  the  literature  where 
the  dog  acquired  tuberculosis  from  man.  In  Fried- 
berger  and  Frohner's  "Pathology  and  Therapeutics  of 
the  Domestic  Animals"  we  read :  "In  the  dog  tuberculo- 
sis is  not  so  rare  as  has  been  admitted.  It  is  prob- 
able that  in  a  majority  of  cases  it  is  of  human  origin; 
the  dog  contracts  it  by  licking  virulent  expectorations. 
We  have  gathered  a  few  personal  observations  which 
testify  in  favor  in  this  theory.  In  one  case,  three  dogs 
belonging  to  the  same  owner  became  infected  and  died 
of  generalized  tuberculosis.  The  symptoms  are  those 
of  chronic  pulmonary  disease  with  emaciation.  In  two 
dogs  we  have  been  able  to  recognize  the  bacillus  in  the 
discharge.  In  one  dog  striking  improvement  resulted 
from  j)rolonged  inhalations  of  creolin,  one-half  per  cent. 

In  the  Veterinary  Journal  for  June,  1899,  Austin 
Peters  cites  an  interesting  case  of  tuberculosis  in  a  dog : 
"A  3'oung  dog  in  the  habit  of  eating  the  sputa  coughed 
up  by  the  dog's  mistress,  who  had  consumption,  had 
seemingly  a  bad  cold,  but  as  it  was  suspected  that  the 
dog  might  have  tuberculosis  and  might  communicate  it 
to  the  children,  it  was  killed  and  an  autopsy  held. 
Phthisis  of  both  lungs  was  found,  and  a  large  abscess  in 
the  posterior  lobe  of  the  left  lung.  Smears  were  made 
from  walls  of  the  abscess  and  many  tubercle  bacilli  were 
found." 

M.  Xeyrand,  in  Recueil  de  Medecine  Ycterinaire,  1894, 
tells  of  a  setter  six  j^ears  old,  emaciated  and  with  no 
appetite.  The  owner  was  a  consumptive,  and  the  dog 
had  been  seen  to  eat  the  sputa  of  his  master.  The  dog 
was  put  under  treatment,  but  after  eight  months  was 
deemed  incurable  and  killed.  Autopsy  revealed  tuber- 
culosis, and  many  tubercle  bacilli  were  found. 

The  case  which  I  wish  to  add  to  this  already  large  list 
was  that  of  a  doLr.  about  eiirht  vears  of  age,  which  had 
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been  sick  for  two  years.  There  was  increasing  emacia- 
tion, freqnently  attacks  of  ascites,  and  languor.  My  fel- 
low student,  Mr.  0.  A.  Dahms,  obtained  possession  of 
the  dog  and  killed  it.  The  pericardial  sac  was  distended 
with  fluid,  the  pericardium  much  thickened,  and  with 
the  epicardium  was  covered  with  gray  and  yellow  nodules 
of  various  sizes.  (The  heart  is  now  in  the  museum  of 
the  Pathological  Laboratory  of  Eush  Medical  College). 
The  lungs  were  apparently  normal.  The  peribronchial 
glands  were  enlarged  and  the  peritoneum  adhered  in 
many  places ;  the  liver  was  sparsely  covered  with  grayish 
nodules.  The  stomach  and  the  pancreas  were  apparent- 
ly normal.  Xumerous  yellowish  nodules  as  large  as  a 
pea  were  present  on  the  spleen.  The  kidneys  showed  a 
limited  number  of  similar  nodules. 

A  piece  of  a  pericardial  nodule  was  inserted  into  the 
abdomen  of  a  rabbit. 

Sections  were  made  of  the  liver,  pericardium,  kidney, 
and  heart  of  the  dog.  In  the  kidneys  there  was  atrophy 
and  considerable  necrosis  of  the  epithelial  cells  lining  the 
convoluted  tubules.  In  the  lumen  of  the  tubules  there 
was  an  accumulation  of  necrotic  material,  which  stained 
with  eosin  and  was  homogeneous  in  structure.  Many 
of  the  blood-vessels  were  hyperemic  and  there  was  con- 
siderable proliferation  of  connective  tissue.  The  sec- 
tions of  the  heart  showed  circumscribed  masses,  made  up 
of  epitheloid  and  spindle-shaped  cells.  No  giant  cells 
were  found,  and  there  was  much  fibrous  tissue. 

Sections  of  the  heart,  pericardium,  and  liver  contain- 
ing tubercles  were  stained  by  the  Ziehl-Nielson-Gabbet 
method  for  tlic  l)aci]li.  and  large  numl)C'rs  of  tliem  were 
found.  Considerable  search  was  necessary  to  find  them 
in  the  sections  made  from  the  pericardium. 

The  ral)I)it  whicli  liad  been  inoculated  gave  birth  to 
young  a  few  days  after  the  inoculation.  It  soon  began  to 
grow  thin:  the  wound  in  the  skin  healed,  but  some  en- 
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largement  remained.  The  rabbit  was  killed  six  weeks 
after  inoculation. 

Xo  remains  of  the  tubercle  which  had  been  inserted 
could  be  found.  The  mass  at  the  site  of  inoculation 
was  composed  of  little  nodules  the  size  of  a  pin-head, 
and  the  whole  mass  was  about  half  an  inch  in  diameter 
and  an  inch  in  thickness.  The  kidne3^s,  liver,  spleen, 
heart,  pericardium,  and  lymphatics  were  normal.  The 
lungs  contained  numerous  small  foci  from  the  size  of 
a  pin-head  to  three  times  tliis  size. 

Sections  made  of  the  subperitoneal  tubercles  and  of 
the  miliary  tubercles  in  the  lungs  showed  tubercle  bacilli 
in  large  numbers.  A  microscopical  examination  showed 
typical  tubercles  with  very  few  giant  cells.  From  this 
review  and  from  the  study  of  our  case  we  may  deduce  the 
following : 

1.  Tuberculosis,  probably  of  the  mammalian  type,  is 
not  as  rare  in  dogs  as  is  ordinarily  supposed. 

2.  Dogs  are  prone  to  become  infected  by  licking  up 
the  sputum  of  tuberculous  patients;  the  location  of  the 
primary  point  of  lodgment  in  such  cases  is  not  yet  clear. 

3.  As  shown  in  the  case  here  described,  the  gross  le- 
sions of  tuberculosis  in  the  dog  resemble  those  of  the  sub- 
acute and  chronic  forms  in  man,  especially  when  the 
pericardium  is  involved.  The  absence  of  caseation  and 
the  absence  in  this  case  of  giant  cells  are,  however,  points 
of  deviation  from  the  common  type  of  huiiinn  tubercu- 
losis. 

4.  Dogs  with  cough,  emaciation,  or  other  symptoms 
that  may  be  due  to  tuberculosis,  should  as  a  prophylactic 
measure  be  killed.  They  may  spread  the  disease,  es- 
pecially if  the  lungs  are  involved. 

.June  17.  1S08. 
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INFECTION  WITH  THE  BACILLUS  PYOCYAX- 
EUS,  AYITH  EEPOET  OF  A  CASE. 

DANIEL  X.   EISEXDRATH. 

We  have  been  accustomed  to  look  upon  the  bacillus 
jDvocyaneus  as  rather  a  curiosit}'  in  medicine,  having 
been  found  in  the  atmospheric  air,  upon  the  skin,  in  the 
saliva,  sputum  and  sweat  of  the  human  organism.  We 
are  all  familiar  with  the  phenomenon  of  green  pus  and 
the  fact  that  it  is  due  to  this  bacillus,  but  do  not  associate 
this  microbe  with  the  other  pyogenic  organisms  in  the 
etiology  of  general  sepsis.  Nevertheless,  evidence  is 
gradually  accumulating  that  we  must  regard  the  bacillus 
pyocyaneus  in  a  far  more  serious  light  than  we  have  done 
in  the  past.  Despite  the  assertions  of  individual  writers 
like  Schimmelbusch^  and  Shurmeyer-,  that  the  bacillus 
pyocyaneus  has  no  general  pathogenic  action,  recent  lit- 
erature contains  a  number  of  interesting  and  careful 
observations  made  by  reliable  investigators  to  show  that 
it  is  more  frequently  present  as  the  only  cause  of  gen- 
eral pathological  conditions  in  the  human  organism  than 
has  been  generally  su^jposed. 

Gessard^  in  1882  found  a  short,  very  motile  organism 
in  green  pus.  It  grew  on  gelatin,  agar,  and  potato,  gen- 
erating on  the  two  former  a  light-green  coloring  matter, 
upon  the  last  named  a  brownish  pigment.  In  1887 
Ernsf*  described  a  second  variety,  which  diifers  only  by 
giving  the  so-called  chameleon  reaction — i.  c.  upon 
touching  a  nut-brown  potato  culture  with  a  needle  it 
becomes  dark  brown.  The  bacterial  cells  themselves  are 
colorless,  but  in  nutrient  media  two  pigments  are  formed, 
pyocyanin  and  pyoxantbose.  Injected  into  aninuils  it 
produces  either  an  acute  infection  with  diarrhea,  con- 
vulsions, and  cachexia,  with  death  in  twenty-four  hours, 
or  causes  paralysis  in  chronic  cases,  to  which  Charrin' 
has  called  attention.     An  interesting  fact  is  that  an  an- 
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tagonism  exists  between  the  anthrax  bacillus  and  bacillus 
jjyocyaneus.  The  former  does  not  develop  as  rapidly  in 
cultures,  nor  kill  animals  when  inoculated  with  the 
bacillus  pyocyaneus.  The  toxins  injected  into  animals, 
as  shown  by  Charrin*',  cause  rise  of  temperature  and  a 
group  of  nervous  symptoms  which  he  terms  spinal  epi- 
lepsy, namely,  a  spastic  condition  of  the  hind  limbs 
with  muscular  atrophy,  disturbances  of  sensibility,  arth- 
ritis, and  ulcerations  of  skin.  An  exactly  similar  con- 
dition occurs  in  man,  as  shown  by  Burot".  He  reported 
the  case  of  a  woman,  forty-four  years  of  age,  who  had 
contracted  a  severe  form  of  malaria.  During  this  illness 
she  had  an  acute  coryza.  Whitish  areas  on  the  skin  ap- 
peared over  various  parts  of  the  body,  followed  by  ex- 
tensive ulcerations.  There  were  also  jjresent  muscular 
atrophies,  contractures,  especially  of  the  right  arm. 
From  time  to  time  hemorrhagic  spots  would  appear, 
which  would  ulcerate.  In  all  of  the  ulcerations  a  pure 
culture  of  the  bacillus  pyocyaneus  was  found.  Later  on 
there  was  a  temperature  varying  from  99°  to  103°. 
Burot  believes  that  the  source  of  infection  was  a  cat 
which  was  covered  with  ulcerations. 

In  the  discussion  which  followed  this  report  Charrin 
said  there  were  two  forms  of  pyocyaneus  infection,  a 
general  septic  and  a  cutaneous,  and  this  seems  to  be  the 
opinion  of  most  wi'iters  on  this  subject.  Laborde  and 
Charrin-  injected  rabbits  with  cultures  of  the  bacillus 
pyocyaneus  and  found  some  remarkable  nervous  symp- 
toms. There  was  drooping  of  the  head,  the  neck,  and 
later  of  the  entire  body,  with  rotation  to  the  left.  Then 
paraplegia  appeared,  extreme  emaciation,  nystagmus, 
and  hemianesthesia.  These  symptoms  show  the  pro- 
found influence  of  the  toxins  upon  the  nervous  system. 
In  their  later  experiments''  they  particularly  call  atten- 
tion to  the  fact  that  according  to  the  dose  of  the  toxin 
they  could  produce  neuritis,  myelitis,  hemorrhages  of  the 
hemispheres,  of  the  peduncles,  and  of  the  medulla.     Two 
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clinical  forms  above  spoken  of  may  either  occur  sepa- 
rately or,  as  is  frequently  the  case,  combined',  especially 
in  children,  ^eumann^"  was  one  of  the  first  to  call  at- 
tention to  this  form  of  infection.  He  reported  two 
cases  of  infants  who  showed  petechias  on  the  skin  of  the 
breast  and  thighs,  with  hemorrhages  from  the  intestines, 
in  which  the  bacillus  pyocyaneus  was  obtained  in  pure 
culture  from  the  spleen,  liver,  kidneys,  blood,  and  in- 
testines. In  both  there  were  found  post-mortem  numer- 
ous small  hemorrhages  in  the  small'  and  large  intestines. 
A  number  of  similar  observations  have  been  made  by 
Williams  and  Cameron^^,  which  it  will  repay  to  quote  in 
detail. 

In  the  first  case,  a  baby  was  nursed  by  its  mother 
until  it  was  twenty-two  weeks  old.  It  then  became  rest- 
less and  lost  in  weight,  with  slight  temperature  from 
99°  to  100°,  abdominal  pain  and  tenderness,  but  no 
tympanites.  At  the  end  of  five  weeks  of  such  indefinite 
symptoms  a  group  of  purple  papules  appeared  upon  the 
abdomen,  followed  during  a  fortnight  by  numerous 
similar  papules  with  greenish  stools  and  diarrhea.  In 
two  or  three  weeks  the  depression  became  extreme.  The 
child  would  not  move  its  limbs.  The  legs  were  flexed 
on  thighs  and  these  on  abdomen,  and  any  attempt  to 
straighten  them  was  followed  by  a  moan  and  a  return 
to  the  former  position  (a  form  of  spastic  paralysis). 
Shortly  after  tbere  was  a  profuse  epistaxis  and  many 
subcutaneous  liemorrhages  appeared.  There  was  also 
a  purulent  discharge  from  the  ear.  The  child  became 
comatose  and  died.  In  sections  made  from  the  kidneys, 
spleen  and  liver,  the  capillaries  were  found  to  be  blocked 
with  emboli  formed  by  bacilli,  with  hemorrhagic  areas 
in  the  kidneys.  In  the  liver,  spleen  and  kidneys  pure 
cultiires  of  the  bacillus  pyocyaneus  alone  were  found. 
There  were  none  in  the  intestine.  The  cultures  made 
from  the  papules  remained  sterile,  probably  on  account 
of  the  bichloride  with  wliicli  the  skin  bud  been  washed. 
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The  second  child  had  been  nursed  by  its  mother  for 
two  months;  then  while  artihcial  foods  were  used,  there 
was  a  steady  loss  in  weight  -with  discharge  from  both 
ears.  The  stools  were  green,  very  frequent,  and  of  very 
offensive  odor.  There  were  no  purpuric  spots  or  hem- 
orrhage, but  marked  lividity  of  the  body.  The  child  died 
shortly  after.  The  spleen,  liver  and  kidney  contained 
pure  cultures  of  the  bacillus  pyocyaneus.  The  ears  in 
this  latter  case  might  be  a  possible  source  of  infection, 
as  shown  by  BloxalP^,  who  found  the  bacillus  pyocyaneus 
in  an  ear  discharge  complicating  scarlatina. 

In  a  third  case,  reported  by  the  same  authors^-,  sim- 
ilar bluish  papules  appeared  upon  the  abdomen,  followed 
by  spots  elsewhere.  There  was  a  discharge  from  the 
right  ear,  slight  cyanosis,  and  rigidity  of  muscles  of  the 
•legs.  In  this  case  the  bacillus  j^yocyaneus  was  found 
in  pure  cultures  in  the  blue  papules  on  the  skin. 

Ehlers^*  reports  two  cases  occurring  in  children  in 
which  there  was  fever,  diarrhea,  albuminuria,  resembling 
a  typhoid  clinically.  Upon  the  eleventh  day  a  bullous 
eruption  appeared,  and  in  these  tlie  I)aeillus  pyocyaneus 
was  found  in  pure  culture.  One  died,  and  in  the  blood 
post-mortem  the  same  organism  was  found  in  pure  cul- 
ture. 

Finkelstein^"'  observed  three  cases  of  marasmus  in 
infants  in  whom  upon  touching  the  skin  in  the  last 
days  before  death  hemorrhagic  spots  would  appear.  In 
all  of  these  spots  he  constantly  found  the  bacillus  pyo- 
cyaneus, and  believes  that  it  had  a  direct  etiologic  re- 
lation. 

KosseP"  adds  to  these  cases  of  general  infection  three 
interesting  ones.  In  one  child  four  weeks  old  there 
was  present  diarrhea,  greenish  vomiting,  anorexia,  and 
extreme  weakness.  The  bacillus  pyocyaneus  was  found 
in  very  large  numbers  in  the  stools,  crowding  out  the 
ordinary  intestinal  bacteria.  The  temperature  rose  to 
10  1°,  death  occurring  sliortly  after.    Tlic  aiit()])sy  showed 
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pus  in  the  middle  ear  and  on  right  side  of  nose.  In  this 
pus,  as  well  as  in  the  mucus  covering  the  larynx  and 
trachea,  there  were  found  pure  cultures  of  the  bacillus 
pyocyaneus.  It  was  also  jDresent  in  very  large  numbers 
in  the  stomach  and  small  intestine.  Another  important 
case  was  that  of  a  marantic  infant  with  fine  moist  rales 
over  both  lungs  and  gradual  decrease  in  weight.  Death 
occurred  soon  after  admission.  The  pia-arachnoid 
showed  a  marked  serous  exudate.  Over  the  base  of  the 
cerebellum  there  was  a  large  purulent  exudate.  Both 
tympanic  cavities  contained  pus.  The  bacillus  pyocya- 
neus was  found  pure  in  the  meningeal  exudate  and  in 
the  blood  taken  from  the  heart.  In  the  ear  it  was  found 
with  diplococcus  FrJienkel. 

Triboulet^^  reports  a  case  of  a  child,  aged  ten  months, 
with  diarrhea,  fever  (104:°),  and  an  impetigo  accom- 
panied by  ulcerations,  which  contained  almost  a  pure 
culture  of  the  bacillus  pyocyaneus.  Post-mortem  this 
organism  was  found  in  the  blood  taken  from  the  heart, 
and  in  the  liver  and  kidney. 

As  an  examjDle  of  a  general  disease  in  an  adult  caused 
by  the  bacillus  pyocyaneus,  the  following  case  reported 
by  Kranhals^*  may  be  quoted :  A  man,  40  years  of  age, 
had  been  operated  upon  for  empyema.  Suddenly,  after 
one  month  of  undisturbed  healing,  the  patient  had  high 
fever,  accompanied  by  diarrhea.  The  wound  looked 
well.  After  several  weeks  of  continued  high  fever  the 
patient  died.  The  i30st-mortem  showed  a  purulent 
mediastinitis,  cntero-colitis,  enlarged  spleen,  and  peri- 
cardial exudate.'*  In  the  three  first  named,  a  pure  cul- 
ture of  the  bacillus  pyocyaneus  alone  was  found. 

Jadkewitsch^"  reported  an  interesting  case  in  which 
in  a  patient  with  chronic  eczema  of  both  lower  imbs, 
bluish-green  pus  formation  occurred  three  times  in  ten 
years,  accompanied  by  emaciation,  prostration,  and  once 
ddarrhca.  There  was  also  distinct  anesthesia  and  ])aresis 
not  oidy  ill  tbe  limbs.  b\i(  also  of  tlie  tongue  and  lijis. 
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During  the  third  attack  he  cultivated  the  bacillus  pyocya- 
neus  from  the  urine.  The  symptoms  in  this  case  closely 
resembled  the  experimental  picture  obtained  by  the  in- 
jection of  the  bacillus  pyocyaneus  toxin  in  animals. 

In  a  case  of  Oettinger's-'^  a  young  man,  19  3'ears  old, 
presented  typhoidal  symj^toms  for  nineteen  days — vio- 
lent headache,  vertigo,  ringing  of  ears,  constipation. 
On  account  of  a  suppurating  index-finger  the  diagnosis 
was  at  first  reversed.  It  was  thought  possible  that  the 
case  might  be  one  of  general  infection  from  a  local  cause. 
The  continuous  type  of  fever  remained  for  nineteen 
days.  The  patient  seemed  to  be  convalescing  from  an 
attack  of  typhoid,  wlien  suddenly  the  temperature  rose, 
and  all  of  tlie  other  symptoms  reappeared,  accompanied 
by  bullous  eruption,  the  bulloe  filled  with  serous,  bloody 
fluid,  from  which  the  bacillus  pyocyaneus  alone  was 
found  in  pure  culture.  Here  the  invasion  of  the  system 
with  the  bacillus  pyocyaneus  was  probably  a  secondary 
infection. 

Karlinsky-^  reports  the  case  of  a  laborer  48  years  of 
age  who  was  operated  upon  on  account  of  a  phlegmon 
of  the  forearm.  The  staphylococcus  aureus  and  bacillus 
pyocyaneus  were  found  in  the  pus.  Upon  the  seventh 
day  the  temperature  rose  suddenly  to  105°.  Upon  the 
ninth  day  small  red  papules  appeared  on  the  body,  which 
gradually  became  dark  blue,  then  vesicular.  The  serum 
which  they  contained  showed  a  pure  culture  of  the  bacil- 
lus pyocyaneus  alone.  The  vesicles  changed  soon  to 
ulcerations.  On  the  thirteenth  day  the  patient  began 
to  vomit  frequently,  and  to  have  diarrhea.  The  spleen 
was  much  enlarged.  He  became  comatose,  and  died. 
At  the  autopsy  inoculations  made  from  the  spleen,  blood, 
swollen  and  slightly  necrotic  Peyer's  i)atches  revealed 
cultures  of  the  bacillus  pyocyaneus  alone. 

Barker"-  published  eleven  cases  examined  post-mortem 
at  the  Johns  Ho])kins  Hospital.  The  most  interesting 
of  these  is  one  of  a  negro,  a^ed    10.  with  extensive  skin 
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disease  resembling  acute  exfoliative  dermatitis,  who 
died  of  a  complicating  bronchopneumonia.  The  bacillus 
pyocyaneus  was  found  in  the  lung  and  cutaneous  le- 
sions. 

Lartigau-^  has  recently  published  a  case  in  which  the 
diagnosis  of  a  general  pyocyaneus  infection  was  made 
post-mortem,  greatly  resembling  m.j  case.  His  case  is 
as  follows :  An  unmarried  woman,  19  years  of  age,  was 
suddenly  seized  with  general  abdominal  pains,  fever, 
chills,  nausea  and  vomiting.  The  symptoms  subsided, 
and  recurred  at  a  following  menstruation.  She  was  ad- 
mitted with  a  temperature  of  102.4°.  Abdomen  markedly 
tender  over  right  pelvic  region,  where  a  large  indefinite 
fluctuating  mass  could  be  felt.  x\n  incision  was  made, 
and  pus  evacuated.  On  the  second  day  after  the  oper- 
ation there  was  marked  tympanites,  apathy,  diarrhea, 
and  a  fine  papular  rash  over  the  trunk  and  limbs.  Tem- 
perature ranged  between  101°  and  103°,  death  occurring 
on  the  fifth  day.  At  the  autopsy  the  following  was 
found :  A  purulent  peritonitis,  pyosalpinx,  a  circum- 
scribed collection  of  greenish  pus  in  the  cul-de-sac,  an 
acute  hemorrhagic  enteritis,  with  superficial  ulceration 
of  the  small  and  large  intestine,  and  an  acute  splenic 
tumor.  Cultures  were  taken  from  the  heart's  blood, 
liver,  spleen,  lungs,  general  peritoneal  cavity,  Douglas' 
pouch,  kidneys,  and  intestinal  ulcers.  The  organism 
common  to  all  was  the  bacillus  pyocyaneus : 

The  case  which  I  desire  to  add  to  those  above  given 
is  as  follows : 

Mrs.   !M.   R ,   ao-P'l   '24   years,   entered   the   Michael    Reese 

Hospital  on  August  22.  1S!!8,  uTuler  the  eare  of  Dr.  Henry 
Baiiga,  to  wlioni  I  ain  indehted  for  the  permission  to  publish 
this  case.  Her  family  history  was  negative.  She  had  always 
been  in  good  health  prior  to  her  marriage,  one  and  one-half 
years  ago.  Her  menstruation  had  begun  at  the  age  of  14,  and 
wa.s  noimal.  Soon  after  her  marriage  she  noticed  a  discharge, 
and  began  to  have  pain  over  both  iliac  regions  at  the  time  of 
menstruation,  at  times  very  severe.  She  had  a  whitish  dis- 
charge from  the  vagina,  and  riv(>  months  before  admission  she 
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was  taken  suddenly  ill  with  chills,  nausea,  vomiting,  and  head- 
ache. These  chills  recurred  at  irregular  intervals,  and  she 
had  high  fever  during  this  period.  These  syniptonis  were  at 
first  accompanied  hy  pain  in  the  pelvis,  followed  by  pain  all 
over  the  abdomen,  with  tympanites.  This  was  diagnosed  as 
peritonitis  by  her  physician.  I>iiring  the  entire  attack  she  had 
diarrhea.  Tlie  temperature,  headache  and  abdominal  symptoms 
had  gradually  subsidcil.  There  had  been  no  nervous  symptoms, 
motor  or  sensory.  For  a  short  time  there  had  been  an  exten 
sive  pustular  eruption  over  the  breast,  back,  and  arms.  During 
her  first  four  weeks  in  the  hos])ital  her  tenipei^ature  varied 
from  99°  to  100°.  There  was  diarrhea,  which  it  was  impossible 
to  control.  The  urine  contained  hyaline  and  granular  casts. 
The  abdon;en  was  Hat. 

On  Sept.  20,  1898,  an  abdominal  section  was  Tiiade  by  Dr 
Banga.  The  coils  of  intestines  were  foiind  universally  ad- 
herent. The  ovary  on  the  left  side  was  enlaigtd  to  the  size  of 
a  clenched  fist,  and  contained  pus.  This  was  aspirated  and  the 
ovary  removed.  The  same  condition  existed  iijjon  the  opposite 
side,  and  the  ovary  and  tube  were  removed.  Following  the  oper- 
ation to  tlie  present  time  the  patient  has  had  from  five  to  ten 
bowel  movements  daily.  The  pn^  was  sent  to  the  laboratory 
of  the  hospital,  and  inoculated  upon  all  of  the  ordinary  media. 
L'pon  all  of  these  it  grew  in  the  manner  characteristic  of  the 
bacillus  pyocyaneus.  The  cultures  weie  pure  and  contained  no 
other  organism. 

The  further  investigations  to  confirm  tlie  identity  of 
this  bacillus  gave  all  of  the  typical  reactions,  and  growths 
characteristic  of  this  organism.  The  case  of  Lartigau 
above  spoken  of,  and  one  of  Baker's-^,  as  well  as  this 
case,  sho\v  that  the  bacillus  pyocyaneus  can  give  rise  to 
an  infection  of  the  adnexa,  with  secondary  peritonitis 
and  a  general  pyocyanic  infection. 

The  bacillus  pyocyaneus  has  been  frequently  found  as 
the  cause  of  other  local  infections  without  such  general 
symptoms  as  those  just  mentioned.  It  has  been  found 
in  pure  cultures  alone  in  suppurative  middle-ear  disease 
by  Martha,^*  Maggior  and  Cradenigo,-''  Babes,-''  Kos- 
sel,-"  and  others;  in  bronchitis  and  bronchopneumonia 
by  Lartigau,  Barker,  Mornicr,  and  Harbitz.-*^  Blunier-^ 
found  it  in  pure  culture  in  a  case  of  angina.  In  esoph- 
ageal, gastric  and  enteric  lesions  it  has  been  fomul  by 
Barker  and  nth(>r  i ii vest iiz-a tors ;  in  abset^ss  of  the  liver 
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by  Kraus  and  Pasquale.^°  Of  the  serous  membranes  an 
interesting  case  of  pericarditis  with,  effusion  has  been 
reported  by  Ernst-'%  and  also  one  in  the  series  observed 
by  Barker.  In  the  endocardium  the  latter  found  it  in 
pure  culture  in  one  case ;  in  the  peritoneum  in  the  cases 
detailed  above;  in  the  pleura  by  Lartigau;  in  the  gen- 
ito-urinary  tract  it  has  been  observed  by  Motz;^^  in  a 
case  of  cystitis  in  a  child  by  Le  Noer;^^  by  Barker  in 
ureteritis  and  pyelonephritis,  associated  with  the  bacil- 
lus coli  communis. 

We  thus  see  that  the  bacillus  pyocyaneus  is  by  no 
means  the  harmless  organism  which  we  have  supposed 
it  to  be.  To  sum  up,  we  find  that  it  may  cause  either  a 
local  or  general  infection,  the  clinical  symptoms  of  the 
former  depending  upon  the  organ  or  tissue  involved, 
but  nevertheless  as  constant  as  those  resulting  from  in- 
fection with  the  ordinary  pyogenic  microbes.  The 
symptoms  of  the  general  infection  are  well  shown  in  the 
case  I  have  reported,  viz.,  headache,  fever,  chill,  vomit- 
ing, diarrhea  (both  of  the  latter  evidence  of  the  specific 
lesions  in  the  alimentary  tract),  rapid  pulse.  In  children 
the  stools  are  of  a  greenish  color  and  the  disease  has 
a  longer  course.  The  more  chronic  the  infection,  the 
more  prominent  do  the  nervous  symptoms  become  both 
in  children  and  adults.  This  is  confirmed  by  the  cases 
quoted,  and  by  the  experiments  of  Charrin  on  animals. 
According  to  Cameron  and  Williams,  the  characteristic 
symptoms  in  children  are  emaciation,  diarrhea,  fever 
(slight),  albuminuria,  purplish  or  bluish  papular  erup- 
tion, nervous  symptoms  (spastic  paralysis,  etc.).  In 
the  more  acute  cases  the  pathological  lesions  are  vaso- 
motor disturbances,  focal  necrosis,  hemorrhages  into  the 
skin,  serous  and  mucous  membranes,  lesions  in  the 
parenchyma  of  the  heart,  liver,  spleen,  and  kidneys ;  the 
intestinal  lesions,  acute  or  chronic  inflammation,  with 
ulceration,  especially  of  the  small  intestine.  In  the 
case  I  have  reported  the  atrium  of  infection  is  unknown 
33 
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— whether  through  the  genital  tract  is  still  an  open  ques- 
tion. In  many  cases  the  atria  are  the  ear,  supjDurating 
wounds  as  lately  shown  by  Lartigau,'"**  gastro-intestinal 
and  genito-urinary  tracts.  However,  there  can  no  longer 
be  any  question  that  acute  and  chronic,  general  and 
local  pyocyanic  infections  occur  in  the  human  organism. 
The  treatment  with  antipyocyanic  serum,  which  for 
pyoeyaneus  infection  Bouchard  showed  was  possible  be- 
fore the  diphtheria  serum  was  discovered,  is  the  only 
one  to  be  suggested. 
October  10.   ISOS. 
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THE    PRODUCTION    OF    FLUOEESCEXT    PIG- 
MEXT  BY  BACTERIA. 

ED^VTX  O.  JORDAX. 

A  considerable  number  of  different  "species'"  of  l)ac- 
teria  have  been  described  as  endowed  with  the  property 
of  forming  a  blue  green  fluorescent  pigment  in  suitable 
media.  I  append  a  list,  perhaps  not  complete,  of  the 
various  "fluorescent  bacteria"'  already  discovered. 

It  is  not  at  all  likely  that  the  fifty  names  bestowed 
upon  these  cultures  represent  as  many  totally  distinct 
micro-organisms,  and  in  some  eases  it  is  practically  cer- 
tain that  the  same  bacterium  masquerades  under  several 
different  titles. 

The  experiments  recorded  in  the  present  paper  embody 
a  series  of  attempts  to  discover  the  conditions  under 
which  fluorescence  is  produced,  and  especially  the  nature 
and  amount  of  the  chemical  substances  essential  to  the 
formation  of  the  fluorescing  body. 

I  have  chosen  for  this  purpose  six  different  cultures^ 

Four  of  these  do  not  liquefy  gelatin  and  were  sent  to  me 

from  Krai's  Laboratorium  under  the  names  B.  fluores- 

cens  albus,  B.  fluorescens  tenuis,  B.  fluorescens  mesen- 

tericus,  and  B.  fluorescens  putridus.     The  two  others 

liquef}'  gelatin:  one  of  them  was  sent  by  Krai  with 'the 

name  B.  viridans,  and  the  second  was  isolated  by  me 

from  the  water  of  Lake  Michigan  and  identified  as  B. 

fluorescens     liquefaciens     (description     by     Kruse     in 

Flugge's  Die  Mikro-organismen  2:292). 

1.  B.  FL.  AI.BUS. — A  bacillus  was  first  described  under  thi^ 
name  by  Zinimermann.  who  found  it  in  tiic  Dobeln  water  ^up 
ply.-  The  culture  bearini,'  this  name  which  I  have  employei 
agrees  closely  with  Zininiermann's  description.  The  bacill 
are  small  (0.0  by  1-2  microns)  with  roiuuled  ends,  and  occui 
both  singly  and  in  short  chains:  they  are  actively  motile 
I'pon  gelatin  plates  the  colonies  >]irei'.U  ont  into  a  thallus-like 
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expansion  and  the  surrounding  medium  assumes  first  a  blue- 
green  tint.  The  growth  on  agar  is  elevated  and  translucent 
white,  and  a  green  fluorescence  is  imparted  to  the  medium. 
The  growth  on  potato  is  luxuriant,  and  has  a  rich  chocolate- 
brown  color.  Milk  is  not  coagulated,  no  indol  is  formed,  and 
nitrate  is  not  reduced.  In  the  fermentation-tube  no  gas  is  pro- 
duced, but  the  broth  is  rendered  strongly  acid.  At  37.5  C.  a 
good  growth  takes  place  upon  agar,  but  no  pigment  is  produced 
at  this  temperature.  A  perceptible  amount  of  pigment  is 
formed  at  .33  G. 

2.  B.  FL.  TENUIS. — Described  by  Zimmermann'  as  a  distinct 
species.  Found  also  by  Dittrich*  and  regarded  by  him  like- 
wise as  a  distinct  species.  Kruse,^  however,  considers  this 
organism  as  merely  a  variety  of  B.  duorescens  non-liquefaciens. 
My  own  culture  bearing  the  name  of  B.  fluorescens  tenuis 
agrees  very  closely  with  B.  11.  albus.  The  chief  points  of 
difference  are  a,  its  failure  to  grow  at  all  at  37.5  C. ;  h,  its 
ability  to  produce  a  small  amount  of  indol  in  sugar-free 
broth. 

The  fine,  delicate  leaf-like  growth  in  streak-cultures,  upon 
which  Zinimermann  chiefly  bases  his  separation  of  this  "species" 
from  B.  fl.  albus,  was  noticed  sometimes  in  my  culture,  but 
was  not  constant. 

3.  B.  FL.  MESEXTERicus. — Described  by  Tartaroff."  I  have 
not  been  able  to  see  the  original  description.  The  culture  sent 
me  under  this  name  resembles  B.  fl.  albus  very  closely.  There 
are  slight  but  inconstant  difYerenees  in  the  growth  of  the  two 
cultures  upon  gelatin,  agar,  and  potato.  The  growth  at  37.5  C. 
is  much  less  profuse  than  with  B.  fl.  albus  and  no  pigment  is 
formed  when  the  culture  is  kept  at  33  C.  ]\Iilk  is  slightly 
digested  and  acquires  a  feebly  acid  reaction. 

4.  B.  FL.  PtTTRiDt'S. — Described  in  Fliigge's  Die  Mikroorgan- 
ismen,  2d  edition,  p.  288;  ef.  also  the  3d  edition,  2:292.  My 
own  culture  bearing  this  name  agrees  in  most  respects  with 
B.  fl.  albus.  The  chief  difl'erences  are  o,  much  scantier  growth 
at  37.5  C. ;  b,  less  rapid  growth  on  all  media;  c,  a  dry,  thin 
growth  on  potato,  more  restricted  and  duller  than  that  of 
B.  fl.  albus;  d,  a  much  more  decided  green  tinge  imparted  to 
milk. 

These  difl'erences,  although  slight,  have  been  constant  during 
some  ten  months  of  observation.  1  have  not  been  able  to  dis- 
tinguish any  difference  between  the  character  or  intensity  of  the 
odor  given  ofl"  by  this  species  and  that  observed  in  the  three 
cultures  previously  described. 

5.  B.  VIKIDANS. — A  micro-organism  was  first  described  under 
this  name  by  Symmers.'  Zinimermann'*  also  described  a  form 
found  in  polluted  water  which  he  pronounces  wholly  identical 
with  a  culture  of  B.  viridans   (Symmers),  obtained  from  Krai. 
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My  own  culture  bearing  this  name  was  sent  me  from  Krai's 
collection. 

The  bacilli  vary  considerably  in  dimensions  when  grown  on 
different  media.  They  are  short  and  quite  slender  in  broth 
cultures,  longer  and  plumper  on  potatoes.  On  the  latter  medium 
they  average  about  0.8-0.9  microns  by  2.5-.3  microns.  They  oc- 
cur usually  singly  or  in  pairs  when  grown  in  broth,  and  are 
non-motile.  They  stain  with  the  ordinary  aniline  dyes,  but  not 
so  readily  as  with  carbol-fuchsin  or  Loffler's  methylene  blue. 
They  do  not  retain  the  stain  by  Gram's  method.  Gelatin  is 
liquefied  very  rapidly,  the  growth  in  a  stabculture  occurring 
at  the  upper  part  of  the  inoculation  line  and  giving  rise  to  a 
saucer-shaped  depression.  The  growth  in  agar  streak-culture 
is  gray,  thin,  fairly  spreading  and  with  serrated  edges.  The 
medium  is  speedily  colored  a  fine  blue-green  which  in  seven  days 
has  changed  to  a  dark  Xile-green.  The  growth  on  potato  is 
luxuriant,  at  first  dry  and  of  a  tan-color,  but  later  becoming 
dark  and  slimy.  ]Milk  is  curdled  with  acid  reaction,  and  the 
whey  assumes  a  decided  green  color.  No  indol  is  formed,  and 
nitrate  is  not  reduced.  In  the  fermentation  tube  no  gas  is 
produced  in  glucose  bouillon  but  the  medium  becomes  strongly 
acid.  At  37.  ">  C.  a  very  scanty  growth  occurs,  but  no  pigment 
is  produced. 

Zimmermann"  classifies  this  organism  as  one  that  produces 
green,  but  not  fluorescent  pigment.  I  have  not  been  able  to  re- 
maik  the  existence  of  any  such  difference  between  my  culture 
of  B.  viridans  and  the  other  organisms  I  have  studied;  fluor 
escence  is  manifest  in  all. 

6.  B.  FL.  LiQUEF.\CTEKS. — A  germ  isolated  by  me  from  the 
water  of  Lake  ]\Iichigan.  I  have  given  it  the  above  name, 
since  the  culture  agrees  with  the  description  of  the  species  by 
Kruse."  The  chief  differences  between  this  culture  and  that 
of  B.  viridans  are  the  following :  a,  no  growth  at  all  occurs 
at  37.5  C. ;  h,  growth  in  gelatin  stab-cultures  is  more  rapid 
than  that  of  B.  viridans  under  the  same  conditions,  but  pigment 
is  less  abundantly  produced;  c,  the  bacilli  are  actively  motile; 
d,  growth  on  potato  is  from  the  outset  moist  and  slimy;  e, 
nitrate  is  readily  reduced  to  nitrite. 

It  is  evident  from  these  descriptions  that  the  existing 
differences  between  some  of  the  cultures  I  have  employed 
are  hardly  to  be  regarded  as  specific,  whatever  may  have 
been  the  case  with  the  type  micro-organisms  when  first 
isolated.  I  shall  for  convenience,  however,  refer  to  the 
cultures  by  the  names  they  bear  just  as  if  they  were  so 
many  distinct  "species." 

The  methods  employed  have  been  selected  with  a  view 
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to  obtaining  constancy  and  uniformity  of  conditions. 
Owing  to  the  familiar  fact  that  the  different  commercial 
peptones  vary  widely  in  chemical  composition  and  nutri- 
tive valne^  and  since  Gessard^^  and  Lepierre^-  have 
definitely  proved  that  the  production  of  fluorescence 
by  certain  bacteria  is  profoundly  affected  by  the  nature 
of  the  peptone  used,  I  have  carried  out  my  investigations 
with  the  aid  of  simple  solutions  of  chemical  compounds 
whose  molecular  composition  and  arrangement  are  more 
accurately  known.  The  nitrogenous  basis  of  these  nu- 
trient media  has  consisted  of  asparagin  or  ammonium 
salts,  and  to  these  have  been  added  other  substances 
according  to  the  nature  of  the  experiinent.  The  utmost 
care  has  been  taken  to  obtain  chemicals  of  strict  purity, 
since  a  mere  trace  of  foreign  substance  is  in  some  cases 
sufficient  to  vitiate  the  result. 

In  all  of  m}^  solutions  I  have  employed  water  re- 
distilled in  glass.  The  various  flasks  and  test-tubes  in 
my  experiments  have  been  th.oroughly  cleansed  with 
chromic  acid  cleaning  mixture  which  has  been  very  care- 
fully washed  out  and  the  vessels  finally  rinsed  in  dis- 
tilled water.  A  suitable  quantity  (usually  7-8  c.c.)  of 
the  nutrient  solution  has  been  placed  in  thin-walled  test- 
tubes  and  sterilized  in  the  steam-bath  by  the  discon- 
tinuous method.  Prolonged  heating  and  the  use  of  the 
autoclave  have  been  avoided  as  they  have  been  found 
to  affect  the  constitution  of  some  of  the  media. 

Inoculation  of  the  media  has  usually  been  made  from 
vigorous  agar  growths  about  three  to  five  days  old,  but 
I  have  also  often  used  for  this  purpose  fluid  media  in 
which  abundant  production  of  pigment  had  occurred, 
e.  g.,  an  asparagin-phosphate-sulfate  solution,  but  with- 
out noting  any  difference  in  the  outcome. 

The  cultures  have  always  been  kept  in  the  dark  and  at 
the  room-temperature,  18-20° C,  except  when  specified 
otherwise. 

The  most  extended  contriljution  to  our  knowledge  of 
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the  fluorescent  bacteria,  with  the  exception  of  Gessard's 
classic  papers  upon  B.  pyocyaneus,  is  contained  in  a 
paper  by  Thumm^".  My  own  observations  conflict  with 
Thnmm's  at  some  points,  while  the  conclusions  I  am 
compelled  to  draw  from  my  results  are,  in  important 
respects,  so  at  variance  with  his  that  I  do  not  hesitate 
to  reopen  the  Avhole  question  and  to  present  the  record  of 
my  experiments  in  some  detail. 

INFLUEXCE    OF     THE     CHE]kriCAL     COMPOSITIOX     OF     THE 
MEDIUM. 

In  0.2  per  cent,  pure  asparagin  solutions  a  very  slight 
turbidity  occurs,  but  no  trace  of  color.  If  0.1  or  0.5  per 
cent,  of  chlorid  (sodium,  calcium,  magnesium,  or  j)otas- 
sium)  be  added  to  the  asparagin  solution,  the  turbidity 
is  slightly  increased,  but  no  pigment  is  formed.  Sul- 
fates (sodium,  magnesium,  or  potassium)  in  the  same 
proportion  aid  the  growth  more  than  chlorids,  but  no 
color  appears.  Pure  phosphates  (sodium,  magnesium, 
or  potassium)  are  yet  more  favorable  to  growth,  but 
fluorescent  pigment  still  fails  to  develop.  I  must  at 
this  point  lay  stress  upon  the  importance  of  obtaining 
chemically  pure  jjliosphates.  A  mere  trace  of  sulfate 
in  the  presence  of  phosphate,  as  I  shall  show  presently, 
is  sufficient  to  lead  to  the  production  of  pigment.  I 
have  found  that  many  samples  of  "C.P."  phosphate  ob- 
tained from  reliable  manufacturers  contain  a  quantity 
of  sulfate  sufficient  to  vitiate  the  results,  and  I  have 
consequently  been  compelled  to  prepare  pure  phosphates 
by  recrystallization  or  by  thorough  washing. '■* 

If  the  various  species  be  grown  in  a  solution  of  0.2 
per  cent,  asparagin,  0.1-0.5  per  cent,  sodium  (or  mag- 
nesium) chlorid,  and  0.1  per  cent,  neutral  sodium  phos- 
phate, the  resulting  turbidity  is  but  little,  if  at  all, 
greater  than  in  the  asparagin-phosphatc  solution  alone. 
If,  however,  0.1  per  cent,  of  sulfate  (sodium,  magnesium, 
or  ])otassium)  be  added  to  the  asparagin-i)h()sphate  so- 
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lution,  abundant  multiplication  takes  place  together  with 
a  rich  development  of  the  fluorescent  pigment. 

To  determine  the  amount  of  sulfate  necessary  for  the 
production  of  the  pigment,  solutions  were  prepared  con- 
taining 0.2  per  cent,  asparagin;  0.1  per  cent,  neutral 
sodium  phosphate;  and  respectively  0.1,  0.01,  0.001, 
0.0001,  and  0.00001  per  cent,  magnesium  sulfate.  All 
of  the  species  except  B.  fl.  putridus  produced  pigment 
in  the  presence  of  0.01  per  cent,  and  0.001  per  cent. 
sulfate  nearly  as  well  as  when  0.1  per  cent,  was  used; 
with  the  smaller  amount  of  sulfate,  the  development  of 
pigment  was  slower,  but  the  final  result  almost  as  in- 
tense. With  0.0001  per  cent,  of  sulfarte  a  good  develop- 
ment of  color  was  brought  about  by  all  five  species.  In 
the  presence  of  0.00001  per  cent,  of  sulfate  B.  viridans 
alone  showed  any  well-defined  development  of  pigment. 
There  was  the  merest  trace  of  color  in  B.  fl.  mesentericus, 
and  the  others  were  entirely  without  a  tinge. 

The  nature  of  the  base  associated  with  the  phosphorus 
and  sulfur  appears  to  be  a  matter  of  complete  indiffer- 
ence. Sodium,  potassium,  and  magnesium  salts  give 
similar  results  in  whatever  way  they  were  combined. 
Even  if  ammonium  phosphate  and  ammonium  sulfate 
be  used  together,  fiuorescence  appears,  but  it  is  some- 
what less  intense  than  in  the  presence  of  one  of  the  bases 
mentioned  above. 

To  determine  the  amount  of  phosphate  necessary  for 
the  formation  of  pigment,  solutions  of  0.2  per  cent, 
asparagin,  0.1  per  cent,  magnesium  sulfate,  and  varying 
quantities  of  neutral  sodium  phosphate  were  inoculated 
in  the  usual  manner.  In  the  asparagin-sulfate  solution 
containing  0.001  per  cent,  of  the  phosijhate,  good  color 
was  developed  by  all  the  species,  being  deepest  in  the 
cultures  of  B.  viridans  and  B.  fl.  mesentericus.  In  the 
same  solution  containing  0.0001  per  cent,  of  phosphate 
no  pigment  was  developed  by  any  of  the  species;  the 
turbidity  was,  however,  slightly  more  pronounced  than 
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in  the  control  tubes  of  simple  asparagin-snlfate  solution. 

These  organisms  are  able  to  produce  the  fluorescent 
pigment  for  a  series  of  generations  in  such  simple  media 
as  I  have  used.  In  a  solution  of  0.2  per  cent,  asparagin, 
0.1  per  cent,  sodium  phosphate,  and  0.0001  per  cent, 
magnesium  sulfate,  B.  fl.  albus  is  able  to  develop  a  fairly 
intense  color.  If  from  a  culture  in  this  medium  a  sec- 
ond tube  of  the  same  solution  is  infected,  and  the  pro- 
cedure repeated  at  intervals  of  three  days,  neither  atten- 
uation nor  exaltation  of  the  fluorescigenic  power  can  be 
noticed  after  thirteen  successive  transfers.  The  same 
statement  holds  true  of  the  action  of  B.  fi.  putridus  in 
a  solution  containing  0.25  per  cent,  ammonium  lactate, 
0.1  per  cent,  sodium  phosphate,  and  0.1  per  cent,  mag- 
nesium sulfate. 

The  solutions  of  the  ammonium  salts  of  the  organic 
acids,  with  the  exception  of  the  urate,  contained  re- 
spectively 0.5  per  cent,  of  the  ammonium  salt  and  0.1 
per  cent,  each  of  neutral  sodium  phosphate  and  mag- 
nesium sulfate.  Ammonium  succinate,  lactate,  and 
citrate  all  proved  to  be  substances  well  adapted  for  the 
production  of  the  fluorescent  pigment.  The  color  ap- 
pears more  speedily  in  the  succinate  and  lactate,  and 
with  most  species  becomes  also  more  intense  than  in  the 
citrate. 

In  the  succinate  solution  all  of  the  species  but  one  de- 
veloped pigment  quickly  and  intensely.  The  color  de- 
veloped very  tardily  in  the  culture  of  B.  fi.  putridus, 
and  never  became  intense.  In  ammonium  lactate  solu- 
tion, a  fine  color  developed  within  two  days  in  the  cul- 
tures of  B.  fl.  albus,  B.  viridans,  B.  fl.  tenuis,  and  B. 
fl.  mesontericns ;  B.  fl.  liquefaciens  was  from  ten  to 
twelve  liours  behind  the  others  at  this  stage,  but  eventu- 
ally produced  a  very  deep  color;  B.  fl.  putridus  showed 
a  much  fainter  tinge  of  color  after  ten  days,  and  the 
color  never  became  pronounced. 

Tlio  ammonium  citrate  solution  did  not,  on  the  whole. 
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lend  itself  to  the  production  of  pigment  quite  as  readily 
as  the  lactate  and  succinate.  B.  11.  albus,  B.  il.  tenuis, 
and  B.  fl.  mesentericus,  indeed,  seemed  to  flourish  and 
produce  pigment  nearl}'  as  well  as  in  lactate  or  succinate, 
but  B.  viridans  and  B.  liquefaciens  showed  a  decidedly 
less  rapid  growth,  while  B.  ii.  putridus  caused  only  a  very 
slight  turbidity  and  developed  no  trace  of  color. 

Ammonium  tartrate  solution  alforded  one  of  the  most 
interesting  examples  of  a  difference  between  the  cultures 
employed.  B.  11.  albus  produced  a  rich  coloration  of 
the  medium  within  the  sjDace  of  twenty-four  hours.  On 
the  tenth  day  B.  11.  tenuis  likewise  showed  a  slight  tinge 
of  color,  and  this  slowly  but  steadily  deepened,  until,  on 
the  twenty-fifth  day  after  inoculation,  the  color  was  as 
decided  as  in  the  tubes  of  B.  11.  albus.  Xone  of  the  other 
species  showed  the  slightest  development  of  pigment, 
although  a  marked  turbidity  manifested  itself  in  the  tube 
inoculated  with  B.  ti.  liquefaciens,  and  a  perceptible 
cloudiness  appeared  in  the  culture  of  B.  fl.  mesentericus 
and  B.  fl.  putridus.  The  difference  in  the  behavior  of 
the  several  species  in  tliis  solution  was  so  striking  that  I 
repeated  the  experiment  several  times,  always,  however, 
with  the  same  outcome.  It  is  interesting  to  note  in 
this  connection  that  Thumm^''  states  that  the  only  spe- 
cies (among  B.  fl.  albus,  tenuis,  erythrosporus,  putridus, 
and  viridans)  that  was  able  to  produce  fluorescent  pig- 
ment in  a  tartrate  solution  (ammonium  tartrate  0.5  per 
cent.,  potassiiim  phosphate  0.05  per  cent.,  magnesium 
sulfate  0.01  per  cent.,  calcium  chlorid  0.005  per  cent.) 
was  the  one  bearing  the  name  of  B.  II.  albus.  Thumm 
gives  no  description  whatever  of  the  various  "species" 
that  he  used,  but  they  were  probably  derived  from  the 
same  source  as  my  own  cultures.  Thumm's  culture  of 
"B.  fl.  tenuis"  is  recorded  (p.  84)  as  showing  "slight 
turbidity:  no  production  of  pigment"  in  the  tartrate 
solution,  while  my  culture  designated  by  the  same  name 
is  al)le  to  form  a  notable  quantity  of  pigment,  although 
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more  tardily  than  B.  fl.  albus.  In  ammonium  urate 
solution  (urate  0.05  per  cent.,  ^^  sodium  phosphate 
0.1  per  cent.,  magnesium  sulfate  0.1  per  cent.),  B.  fl. 
liquefaciens  produces  pigment  more  rapidly  than  the 
other  species,  but  at  the  end  of  seven  days  B.  fl.  m^sen- 
tericus  and  B.  fl.  tenuis  rival  it  in  intensity,  and  after 
eighteen  days'  growth  B.  fl.  albus  shows  quite  as  deep 
a  color  as  the  species  already  named.  There  is  at  this 
time  the  merest  dash  of  color  in  the  tube  of  B.  viridans, 
and  none  at  all  in  that  of  B.  fl.  putridus. 

Ammonium  acetate  solution  gave  on  the  first  trial 
a  slight  turbidity  with  B.  viridans,  but  no  sign  of  growth 
with  any  of  the  other  species.  The  acetate  solution  was 
found,  however,  to  have  quite  a  decided  acid  reaction, 
and  on  rendering  it  slightly  alkaline  with  ammonia,  all 
the  species  except  B.  fl.  putridus  became  able  to  produce 
a  very  considerable  quantity  of  pigment. 

Ammonium  oxalate  solution  is  not  adapted  to  the 
production  of  pigment  although  capable  of  supporting 
growth.  B.  fl.  albus  and  B.  fl.  temiis  cause  decided 
turbidity,  but  never  develop  any  trace  of  fluorescent  pig- 
ment even  when  alkali  is  added  to  the  medium.  The 
other  species  show  varying  degrees  of  cloudiness.  If  a 
more  dilute  solution  be  employed  (0.05  per  cent,  ox- 
alate), a  faint  tinge  of  color  appears  in  the  culture  of  B. 
fl.  liquefaciens,  and  the  merest  suggestion  of  fluores- 
cence is  shown  in  the  tubes  of  B.  fl.  allras,  B.  fl.  tenuis 
and  B.  fl.  mesentericus. 

In  ammonium  formate  solution  the  conditions  for 
growtli  and  pigment  production  are  still  less  favorable 
than  in  oxalate ;  in  the  ordinary  solution  the  tubes  re- 
main perfectly  cleai-.  If  the  solution  be  made  slightly 
alkaline,  however,  a  faint  tinge  of  color  appears  in  the 
culture  of  B.  fl.  liquefaciens,  but  the  other  species,  while 
producing  a  slight  turbidity,  never  form  pigment. 

INFLUENCE    OF    CONCEN'JRATION    OF    TLIE    MEDIUM. 

Considerable  inthicnoe  u]ion   the  production   of  pig- 
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ment  is  exerted  by  the  degree  of  concentration  of  the 
medium.  In  TJschinsky's  sohition^'^,  which  consists  of 
glycerin  30-40  gm.,  sodium  chlorid  5-7  gm.,  calcium 
chlorid  0.1  gm.,  magnesium  sulfate  0.2-0.4  gm.,  di- 
potassium  phosphate  2-2.5  gm.,  ammonium  lactate  6-7 
gm.,  sodium  aspartate  3-4  gm.,  dissolved  in  1000  c.c.  of 
water,  some  of  the  species,  notably  B.  fl.  albus  and  B. 
fl.  mesentericns,  grow  luxuriantly  and  produce  a  goodly 
quantity  of  pigment,  but  the  intensity  of  color  never 
reaches  as  high  a  point  as  in  some  of  the  simpler  solu- 
tions, and  the  color  assumes  much  earlier  the  yellow 
tinge  which  overtakes  all  old  cultures.  Some  of  the 
species,  as  for  example  B.  fl.  putridus,  are  unable  to  grow 
in  TJschinsky's  medium,  and  the  tubes,  although  inocu- 
lated from  a  young  active  culture,  remain  perfectly 
clear.  There  is  some  lack  of  uniformity  in  regard  to 
the  behavior  in  this  medium.  B.  viridans  and  B.  fl. 
t(muis,  for  example,  will  sometimes  multiply  and  produce 
considerable  turbidity  without  forming  pigment,  and  at 
others,  under  apparently  identical  conditions,  will  refuse 
to  grow  at  all.  The  presence  of  glycerin  is  one  of  the 
unfavorable  factors.  If  the  medium  be  diluted  1 :5  or 
1:10,  all  of  the  species  are  able  to  grow  and  produce 
pigment. 

A  medium  somewhat  similar  to  Uschinsky's,  but  sim- 
pler, was  compounded  by  Frankel.^^  This  consisted,  in 
its  final  modification,  of  sodium  chlorid  0.5  gm.,  am- 
monium lactate  6  gm.,  asparagin  4  gm.,  neutral  sodium 
phosphate  2  gm.,  dissolved  in  1000  c.c.  of  water.  The 
solution  was  either  amphoteric  or  slightly  acid,  and  was 
made  slightly  alkaline  "with  a  small  quantity  of  caustic 
soda.'"  In  my  early  experiments  all  the  species  grew 
quite  luxuriantly  in  this  medium,  but  never  produced 
any  fluorescence,  although  the  old  cultures  usually  had 
a  yellow  tinge.  The  reason  for  this  failure  to  produce 
pigment  might  at  first  be  supposed  to  lie  in  the  absence 
of  sulfate,  esi:)ecially  since  color  is  developed  when  sul- 
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fate  is  added  to  Frankel's  medium.  But  that  this  is  not 
the  whole  explanation  is  shown  l)y  the  fact  that,  if  the 
original  medium  was  diluted  1:10,  a  very  fair  develop- 
ment of  pigment  took  jjlace.  Investigation  showed  that 
some  of  the  ingredients  of  the  solution  were  not  perfect- 
ly pure,  but  contained  a  trace  of  sulfate.  The  quantity 
of  sulfate  present,  however,  was  not  sufficient  to  per- 
mit of  pigment  production  in  the  strong  solution,  al- 
though one-tenth  of  the  same  quantity  was  sufficient  to 
permit  of  pigment  production  in  a  less  concentrated 
medium.  If  Friinkel's  medium  be  prepared  with  per- 
fectly pure  chemicals  no  pigment  production  occurs 
even  when  the  solution  is  diluted. 

The  effect  of  concentration  is  well  shown  in  experi- 
ments made  with  solutions  of  high  phosphate  content. 
In  sohitions  of  0.3  per  cent,  asparagin,  0.0001  per  cent, 
sodium  sulfate,  and,  respectively,  1,  0.5,  0.2,  0.1  per  cent, 
neutral  sodium  phosphate,  B.  fi.  albus  develops  pigment 
most  rapidly  and  intensely  in  the  0.1  jDcr  cent,  phos- 
phate solution.  B.  fl.  putridus  and  B.  fl.  tenuis,  on  the 
other  hand,  develop  pigment  soonest  in  the  1  per  cent, 
phosphate  solution,  and  the  former  species  does  not  de- 
velop any  at  all  in  the  solutions  with  slighter  phosphate 
content.  As  a  rule,  however,  especially  in  solutions 
containing  a  larger  amount  of  sulfate,  a  phosphate  con- 
tent as  high  as  1  per  cent,  interferes  with  the  produc- 
tion of  fluorescent  pigment  and  the  culture  generally 
assumes  a  muddy  yellow  tint.  The  same  thing  occurs 
if  a  considerable  quantity  of  ammonium  salt  be  em- 
ployed. B.  fl.  albus,  for  example,  in  a  solution  of  2 
per  cent,  of  ammonium  tartrate  and  the  usual  quantities 
of  phosphate  and  sulfate,  imparts  less  of  a  fluorescent 
tinge  and  more  of  a  yellow  color  to  the  medium,  than 
with  the  ordinary  0.5  per  cent,  tartrate  solution.  This 
fact  is  of  interest  in  connection  with  Lepierre's  conclu- 
sions^°,  which  are  based  upon  experiments  made  with  2 
per  cent,  solutions  of  ammonium  salts.    The  high  acidity 
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of  such  strong  solations  as  he  employed,  however,  was 
probably  an  even  greater  factor  in  the  vitiation  of  his 
results  than  the  simple  concentration  of  the  medium. 

INFLUENCE   OF   LIGHT    UPON   PIGMENT   PRODUCTION. 

Pigment  production  is  perceptibly  affected  by  light. 
I  have  made  no  experiments  with  regard  to  the  action 
of  direct  sunlight,  but  have  confined  myself  to  a  compari- 
son of  cultures  kept  in  the  dark  on  a  desk  near  the  win- 
dows of  a  room  into  which  no  direct  sunlight,  but  only 
north  light  entered;  the  former  were  kept  in  a  locker 
in  tlie  same  room  and  as  nearly  as  possible  at  the  same 
temperature,  although  variations  of  from  three  to  four 
degrees  were  occasionally  observed.  These  slight  tem- 
perature variations  were,  however,  sometimes  on  the 
one  side,  sometimes  on  the  other,  and  I  have  seen  no 
reason  to  infer  that  the  course  of  pigment  production  is 
materially  influenced  by  such  slight  fluctuations.  It 
has  invarial)ly  happened  in  these  experiments  that  the 
cultures  kept  in  diffuse  daylight  show  a  distinctly  fainter 
color  than  the  control  tubes  kept  in  the  dark.  In  several 
instances  fluorescence  failed  to  appear  in  cultures 
grown  in  the  light.  This  is  true,  for  example,  of  a 
culture  of  B.  fl.  albus  in  a  solution  of  0.2  per  cent,  as- 
paragin,  0.1  per  cent,  sodium  phosphate,  0.0001  per  cent, 
magnesium  sulfate.  In  other  solutions  too,  in  which 
the  amount  of  pigment  produced  is  at  best  not  great, 
a  similar  complete  inhibition  of  the  fluorescigenic  power 
can  be  noticed.  Thumm  (1.  c.)  does  not  state  whether 
the  cultures  in  his  experiments  were  kept  in  the  dark 
or  in  the  light,  and  it  may  be  suggested  that  if  the  latter 
was  the  case  some  of  his  negative  results  (as,  for  ex- 
ample, tliat  with  B.  fl.  tenuis  in  amiiiouium  tartrate 
solution)  might  be  accounted  for. 

The  question  whether  in  such  cases  the  light  acts  u])on 
the  pigment  or  upon  the  motal)<)lic  activity  of  the  bac- 
teria is  a  difficult  one  to  come  at.  The  turbidity  of 
cultures  kept  in  the  dark  and  in  the  light  seems  to  be 
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about  the  same.  If  cultures  iu  which  abundant  pigment 
production  has  taken  phice  be  transferred  to  the  light 
(this  was  done  with  a  set  of  cultures  in  ammonium  suc- 
cinate solution),  a  very  slight  fading  out  can  be  noticed 
at  the  end  of  two  weeks.  The  fading  is  accelerated  by 
placing  the  tubes  on  the  window-sill  (north  light),  but 
even  after  the  expiration  of  three  weeks  no  very  exten- 
sive divergence  can  Ije  noted  when  the  tubes  are  com- 
pared with  the  control  tubes  which  have  remained  all 
the  while  in  the  dark.  The  cultures  of  some  species, 
however,  show  a  greater  tendenc}'  to  fade  than  others; 
the  pigment  produced  by  B.  11.  a]I)us  fades  out  quite 
readily,  while  that  formed  l)y  B.  fi.  tenuis  retains  its 
brightness  with  comparative  persistence.  The  fading  out 
consists  in  the  gradual  yellowing  of  the  pigment,  which 
continues  tmtil  all  trace  of  green  is  eliminated;  cul- 
tures kept  in  the  dark  show  the  same  change,  but  it 
takes  place,  as  I  have  indicated,  more  slowly.  The 
change  is  probably  one  of  oxidation,  and  the  acceleration 
of  the  process  in  the  light  is  precisely  what  might  be 
anticipated.  The  addition  of  an  oxidizing  agent,  as 
dilute  potassium  permanganate,  has  a  similar  etiolating 
effect  upon  the  pigment. 

IXFLUEXCE  OF  TKE  KEACTIOX  OF  THE  MEDIUM. 

The  presence  of  acid  checks  the  production  of  pigment. 
Even  in  slightly  acid  solutions.  Avhere  considerable  mul- 
tiplication may  occur,  pigment  is  not  formed.  The  in- 
terference of  the  acid  seems  to  be  rather  with  the  met- 
abolic activities  of  the  bacteria  than  with  the  pigment, 
as  the  following  facts  indicate.  The  pigment  when  it 
is  once  formed  is  not  destroyed  by  acid,  but  simply 
rendered  invisil)]e.  If  a  few  drops  of  acid  be  added  to 
a  finely  pigmented  culture  of  any  of  the  species  em- 
ployed, the  color  is  completely  discharged,  but  the  addi- 
tion of  alkali  l)rings  it  back  as  vividly  as  ever.  On  add- 
ing acid  again  and  then  alkali  the  same  change  again 
occurs,  and  this  can  be  repeated  for  at  least  six  times 
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upon  the  same  culture  without  any  perceptible  weak- 
ening of  the  intensity  of  the  pigment.  When,  further- 
more, a  well-developed  culture  is  made  quite  strongly 
acid  with  HCl  and  allowed  to  stand  for  twenty-four 
hours,  the  color  reappears  when  alkali  is  added  with  the 
same  intensity  as  before.  The  existence  of  an  aphano- 
ehromatic  substance,  at  one  time  conspicuously  visible 
in  the  form  of  the  iluorescent  pigment,  at  another  color- 
less and  not  apparent,  is  clearly  demonstrated  by  these 
experiments.  This  substance,  however,  is  not  formed 
in  acid  solutions. 

The  influence  of  acid  upon  the  pigment  is  beautifully 
shown  in  the  fermentation  tube  where  the  pigment  acts 
as  an  indicator.  In  3  per  cent,  glucose-broth  (prepared 
from  broth  freed  of  muscle-svigar  by  the  method  sug- 
gested by  Theobald  Smith^*'),  B.  viridans  for  the  first 
four  to  five  days  after  inoculation  develops  no  pigment 
although  the  broth  becomes  very  turbid.  No  color  ap- 
pears when  alkali  is  added  to  the  broth  at  this  stage, 
conclusively  showing  that  the  presence  of  acid  interferes 
with  the  production  of  the  pigment  or  its  aphano- 
chromatic  double  and  does  not  simply  mask  the  presence 
of  this  substance.  After  eight  or  nine  days,  however, 
pigment  makes  its  appearance.  In  such  a  nutrient 
medium,  then,  there  is  a  struggle  between  two  of  the 
vital  activities  of  this  organism,  namely,  its  ability  to 
produce  acid  and  its  power  to  form  alkali.  The  latter 
"function"  in  this  case  ultimately  gains  the  upper  hand. 

In  3  per  cent,  saccharose  broth  the  course  of  events  is 
exactly  reversed.  Saccharose  is  less  easily  fermented 
by  tliis  species  and  the  result  is  that  pigment  is  formed 
at  the  outset  and  a  two  days'  growth  is  well  colored. 
As  the  saccharose  becomes  converted  into  acid  the  color 
slowly  fades  out  and  at  the  end  of  four  days  it  has  van- 
ished. 

The  pigment  formed  by  all  the  species  is  at  first,  as  has 
been  shown  by  Thumm  and  others,  a  delicate  robin's 
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egg  blue,  but  as  the  solution  becomes  more  alkaline  ow- 
ing to  the  bacterial  growth,  the  color  changes  to  green, 
and  in  strongly  alkaline  solutions  is  a  deep  green  tint, 
showing  no  fluorescence.  The  addition  of  alkali  to  a  so- 
lution containing  the  blue  pigment  produces  at  once  the 
same  change  as  is  wrought  more  slowly  by  the  alkali 
formed  by  the  bacteria. 

SUMMARY. 

The  upshot  of  my  experiments  may  be  summarized 
under  the  following  heads : 

1.  The  presence  of  both  phosphorus  and  sulfur  is 
essential  to  the  formation  of  the  fluorescent  pigment. 

The  effect  of  almost  infinitesimal  quantities  of  sulfate 
in  the  presence  of  phosphate  compels  us  to  accept  with 
some  reserve  the  statements  made  by  authors  as  to  the 
production  of  fluorescence  in  media  devoid  of  sulfur. 
Thumm's  curious  statement-^  that  B.  fl.  albus,  while  it 
produces  fluorescence  in  a  medium  composed  of  1  per 
cent,  ammonium  succinate,  0.1  per  cent,  potassium 
phosphate,  0.04  per  cent,  magnesium  sulfate,  0.02  per 
cent,  calcium  chlorid,  and  also  produces  a  feeble  green 
fluorescence  when  the  magnesium  sulfate  is  ommitted, 
produces  no  fluorescence  at  all  if  the  calcium  chlorid  also 
be  left  out,  is  perhaps  most  easily  explicable  on  the  sup- 
position that  a  small  amount  of  sulfate  was  present  as 
an  impurity  in  the  latter  salt. 

2.  The  nature  of  the  base  associated  with  the  phos- 
phorus and  sulfur  is  not  important. 

Thumm  observed,  as  I  have  done,  that  the  omission 
of  calcium  chlorid  alone  from  a  nutrient  solution  con- 
taining potassium  phosphate  and  magnesium  sulfate  ex- 
erts no  perceptible  effect  on  the  production  of  pigment, 
but  that  the  omission  of  the  magnesium  sulfate  alone 
causes  a  marked  diminution  in  pigment  production; 
in  my  own  experiments  a  total  inhibition.  From  this 
he  draws  the  singular  conclusion  that  "so  far  as  the 
formation  of  pigment  is  concerned,  magnesium  can  not 
.34 
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be  replaced  by  calcium."'     It  is  not  necessary  to  point 
out  the  fallacy  involved  in  such  a  deduction. 

3.  The  conclusions  that  may  be  drawn  regarding  the 
dependence  of  the  fluorescent  "function"  upon  the 
molecular  constitution  of  the  ammonium  salts  may  be 
best  appreciated  through  an  examination  of  the  consti- 
tutional formulae  of  the  organic  acids  whose  salts  were 
employed.  The  list  is  arranged,  as  far  as  possible,  in  or- 
der of  fluoresci genie  value. 

Asparagin,  COOH.CHo.CH.(NH.,).CONH, 

Succinic  acid,  COOH.CH2.CH0.CO6H. 

Lactic  acid,  CH3.CHOH.CObH. 

Citric  acid,  COOH.C(OH).(CHoCOOH).o 

Tartaric  acid,  COOH.CHOH.CHOH.COOH. 


Uric  acid,  NH.CO.NH.CO.C=C.NH.CO.NH. 


Acetic  acid,  CH3.COOH. 

Oxalic  acid,  COOH.COOH. 

Formic  acid.  H.COOH. 

Lepierre--,  who  studied  the  behavior  of  a  species  close- 
ly related  to  if  not  identical  with  B.  fl.  putridus,  draws 
from  his  work  the  far-reaching  conclusions  that  the 
fluorescence  is  intimately  bound  up  with:  first,  the 
bibasicity  of  the  acid;  second,  the  existence  in  the  mol- 
ecule of  at  least  two  groups  of  CHo.  Conclusions 
analogous  to  these  can  not  be  deduced  from  my  own 
work.  The  difference  between  acetic  acid  on  the  one 
hand  and  oxalic  and  formic  acids  on  the  other  is  cer- 
tainly significant,  but  that  neither  the  carboxyl  (COOH) 
nor  the  methylene  (CH^)  grouping  is  essential  to  pig- 
ment production  is  shown  by  the  availability  of  urate. 
The  difference  between  tartrate  and  succinate,  as  well 
as  that  between  formate  and  acetate  does,  however,  clear- 
ly indicate  that,  other  things  being  equal,  the  presence 
of  the  methyl  or  methylene  group  is  coincident  with 
superior  nutritive  value  and  fluorescigenic  power. 

4.  The  presence  of  acid  in  the  medium  not  merely 
conceals  the  existence  of  the  substance  to  which  the  color 
is  due,  but  interferes  with  those  vital  activities  of  the 
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bacilli,  which,  in  an  alkaline  solution,  lead  to  the  pro- 
duction of  that  substance. 

5.  Diffuse  dayliglit  is  unfavorable  to  pigment  produc- 
tion. 

6.  If  chemical  substances  that  prove,  when  in  certain 
proportions,  favorable  to  growth  and  to  the  production 
of  pigment  be  present  in  excess  of  a  certain  quantity, 
the  production  of  pigment  will  be  checked,  although 
gro\Ai;h  may  be  more  abundant  than  before. 

I  may  add,  as  an  obiter  dictum,  that  since  the  pigment 
is  of  no  discoverable  advantage  to  the  organisms  possess- 
ing the  power  of  producing  it,  its  production  is  probably 
purely  incidental  and  not  an  essential  vital  act.  The 
*'fluorescigenic  function,''  upon  which  some  bacteriolo- 
gists dwell,  is  in  my  opinion  simply  the  expression  of 
certain  changes  wrought  by  the  organism  upon  the 
nutrient  substratum  in  which  it  lives.  When  the  sub- 
stratum contains  certain  compounds,  the  metabolic  ac- 
tivities of  the  organism  adjust  themselves  to  these  con- 
ditions and  the  metabolic  products  differ  correspond- 
ingly. It  is  purely  a  matter  of  accident  and  of  no  phys- 
iological significance  that  under  certain  conditions  one 
of  these  metabolic  products  happens  to  be  fluorescent. 

Dec.  12,  1899. 

LIST    OF    FLUORESCENT    BACTERIA. 

1.  Bacillus  aquatilis  fluorescens  (Lustig).  Diagnostik  der  Bak- 
terien  dos  Wassers  64.  1S93. 

2.  B.  butyri  fluore.scers   (Lafar)       Arch.   f.   Ilyg.   13:1.      1891. 

3.  B.  chi-omo-aromaticus  (Galtier).     Compt.  Rend.  106. 

4.  B.  cyaneofluorescens  (Zangemeister).  Centralbl.  f.  Bakt. 
18-34.      189.5. 

5.  B.  cyanogenus  (Ehrenberg).  Cf.  Ilueppe.  Mitt.  a.  d.  Kaiserl 
Ges.  2:—. 

6.  B.  dentalls  viridans  (Miller).  Die  Mikroorganismen  der 
Miindhohle  316.   [2d  ed.] 

7.  B.  oi-ythrosporus  (Eidami.  Cf.  Cohii  and  Miflet,  Colin's  Beit- 
riige  3  :12.'i. 

8.  B.  fluorescens  albiis  (Zimmerman  >.  Die  Bakterien  unserer 
Trink-  und  Nutzwiisser  18.     Chemnitz.     1890. 

!>.   I!,  tluorescens  aureus  ( Zimmerman  i.  op.  cit.  p.  14. 

10.  B.  fluorescens  capsulatus  (Pottient.  Zeltschr.  f.  Hyg.  22- 
140.     1896. 

11.  B.  fluorescens  convexus  (Wright).  Memoirs  National  Acad- 
Sciences  7  : — .     1895. 

12.  P..  fluorescens  crassus  (Fliigge).     Die  Mikroorganismen  2:294 
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1?..  B.  fluorescens  foliaceus   (Wright),  loc.  cit. 

14.  B.  fluorescens  immobilis   (Fliigge),  loc.  cit. 

15.  B.  fluorescens  incognitus  (Wriglit),  loc.  cit, 

16.  B.   fluorescens   liquefaciens    (Fliigge).      Die    Mikroorganismen 
289.     [2d  ed.] 

17.  B.  fluorescens  longus  (Zimmermann),  op.  cit.  p.  20. 

18.  B.  fluorescens  roesentericus   (Tartaroff).     Die  Dorpater  Was- 
serbakterien.     1891. 

19.  B.  fluorescens  minutissimus  (Unna  and  Tommasoli).     MOnat- 
sch.  f.  prakt.  Dermatol.  '.<. 

20.  B.  fluorescens  miitabilis  (Wright),  loc.  cit. 

21.  B.  fluorescens  nivalis  (Schmolck).     Centralbl.  f.  Bakt.  4:545. 
1888. 

22.  B.  fluorescens  non-liquefaciens  (Fliigge).  Die  Mikroorganismen 
293.     [3d  ed.] 

23.  B.    fluorescens    ovalis    (Ravenel).      Memoirs    National    Acad. 
Sciences  8  : — .     1896. 

24.  B.  fluorescens  putridus    (Fliigge I,   Die  Mikroorganismen   288. 
[2d  ed.] 

25.  B.  fluorescens  putridus  colloides   (Tartaroff),  loc.  cit. 

26.  B.  fluorescens  Schuylkilliensis  (Wright),  loc.  cit. 

27.  B.  fluorescens  tenuis  (Zimmermann),  op.  cit.  p.  16. 

28.  B.  fluorescens   (l-eoierre).     Ann.  de  I'lnstitut  Pasteur  9  :643. 
1895. 

29.  B.  graveolens  ( Bordoni-ITffreduzzi).      Fortschr.  d.  Med.,  1886. 

30.  B.  iris  (Frick).     Virchow's  Archiv.,  116:292.     1889. 

31.  B.  leuciemiae  canis  (I.ucet).     Baumgarten's  Jahrb.  1891:319. 

32.  B.  lupuliperda  (Behrens)   (cf.  Lafar,  Technical  Mycology  166). 

33.  B.  melochloros    (Winkler  and   Schroter).     Centralbl.   f.   Bakt. 
9 :700.     1891. 

34.  B.  oogenes  fluorescens  (5  varietiest    (Zorkendorfer).     .\rch.  f. 
Hyg.  16  :300.     1893. 

35.  B.    proteus    fluorescens    (Jager).      Zeitschr.    f.    Hyg.    12:525. 
1892. 

36.  B.  pyocaneus   (Gessard).     Thfese  de  Paris,  1882. 

37.  B.  rugosus  (Wright),  loc.  cit. 

38.  B.  scissus  (Frankland).     Zeitschr.  f.  Hyg.  6:398.  1889. 

39.  B.  smaragdinus-fatidus  (Keimann).     Inaug.  Diss.,  1887. 

40.  B.  striatus  viridis  (UaveueU,  loc.  cit. 

41.  B.  virescens  (Frick),  loc.  cit. 

42.  B.  viridescens  non-liquefaciens  (Ravenel),  loc.  cit. 

43.  B.  viridis  (Lesage).     Arch  de  Physiol.  20:212.     1888. 

44.  B.  viridis  pallescens   (Frick  I.  loc.  cit. 

45.  B.  viridans  (Symmers).     Brit.  Med.  Journ.  2:1252.     1891. 

46.  B.  viscosus  (Frankland),  op.  cit.  p.  391. 

47.  Bacterium  osteophilum  (Billet).     Bull.  Scient.  de  la  France  et 
de  la  Belgique.  ISOcV 
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THE  ETIOLOGY  OF  SCARLATINA. 

W.  J.  CLASS. 

Numerous  eiforts  have  been  made  in  recent  years  to 
discover  the  specific  causative  factor  of  scarlet  fever. 
The  most  notable  experiments  along  this  line  were  those 
of  Crajlcowski,  Klein  and  Edington.  Klein  in  a  large 
number  of  cases  isolated  a  streptococcus  which  he  con- 
sidered as  the  causative  factor ;  this  germ  is  also  consid- 
ered by  a  number  of  French  observers  to  be  the  cause  of 
scarlet  fever.  Klein,  I  believe,  considered  the  throat 
as  the  gateway  by  which  the  infection  entered.  Crajl- 
cowski in  1895  reported  that  he  found  in  fifteen  cases  in 
which  he  examined  the  blood  of  scarlet  fever  patients  a 
diplococeus  present  in  comparatively  small  numbers. 
This  diplococeus  does  not  stain  by  Gram's  method  and, 
in  general,  stains  feebly  and  quickly  loses  its  color. 
Cultures  were  obtained  in  bouillon  and  upon  solid  media 
but  not  on  gelatin.  The  development  is  said,  to  be  slow, 
and  the  colonies  resemble  small  drops  of  dew,  not  more 
than  one-third  to  one-half  millimeter  in  diameter.  It  is 
pathogenic  for  mice,  but  not  for  rabbits.  Crajlcowski 
does  not  claim  that  the  etiologic  relation  of  this  diplo- 
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coccus  to  scarlet  fever  has  been  demonstrated.  Eding- 
ton  isolated  a  number  of  micro-organisms  from  the  scales 
of  scarlet  fever  patients,  among  them  a  coccus  which  he 
named  micrococcus  capsaformis  and  a  bacillus  which  he 
considered  to  be  the  causative  factor  of  scarlatina.  ISTum- 
erous  other  germs,  mostly  bacilli,  have  been  described  as 
occurring  in  the  scales  of  scarlet  fever  patients,  but  their 
relationship  to  the  disease  was  never  satisfactorily 
proven.  In  this  connection  a  report  by  Behla  published 
in  the  Centralhlatt  fuer  Bacteriologie  interested  me 
particularly.  Behla  did  not  describe  any  germ,  but  he 
noticed  that  some  pigs  belonging  to  a  peasant  in  whose 
family  there  were  several  typical  cases  of  scarlatina, 
developed  a  scarlet  rash.  In  order  to  see  whether  there 
was  any  connection  between  the  scarlet  fever  in  the 
peasant's  family  and  the  rash  in  the  pigs  Behla  took 
some  blood  from  one  of  the  children  having  scarlet  fever 
and  inoculated  a  healthy  pig  with  it,  after  a  few  days 
a  scarlet  rash  appeared  around  the  edges  of  the  inocula- 
tion wound  followed  by  desqiuimation.  During  the 
winter  of  1897-98  the  writer  had  occasion  to  examine  a 
large  number  of  cultures  taken  from  the  throats  of  per- 
sons suffering  from  various  forms  of  angina.  These 
cultures,  numbering  about  700  or  800,  during  the  winter 
were  grown  on  blood  serum.  On  examining  them  I 
noticed  that  about  every  twentieth  culture  showed  large 
diplococci  mixed  with  the  other  germs  present.  During 
the  early  part  of  the  winter  I  did  not  pay  any  particular 
attention  to  them,  but  toward  spring  T  began  to  notice 
that  they  were  most  often  present  in  cultures  taken 
from  patients  having  scarlet  fever.  During  the  follow- 
ing summer  my  time  was  occupied  by  other  work  and  as 
there  were  comparatively  few  cultures  to  be  examined 
I  dropped 'the  matter  temporarily.  Last  autumn  the 
germ  again  showed  itself  in  the  cultures  and  in  an  in- 
creasing percentage  of  the  total  number  examined.  I 
now  bcfran  mnkinrr  culture-;  froiu  the  scales  of  scarlet 
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fever  patients  on  blood  serum,  but  without  any  very 
satisfactory  results;  the  same  germ  which  was  noticed 
in  the  throat  cultures  again  appeared  but  I  could  not 
isolate  it  and  it  did  not  appear  to  be  constantly  present. 
I  have  subsequently  discovered  that  it  was  constantly 
present,  but  on  account  of  its  polymorphous  character 
it  appeared  to  be  a  different  organism.  As  I  had  been 
working  for  the  last  two  years  with  a  culture  medium 
composed  of  g}'cerin  agar  agar  to  which  about  5  ounces 
of  sterilized  garden  soil  had  been  added  the  thought 
occurred  to  me  that  perhaps  the  results  would  be  better 
with  this  medium.  And  from  the  results  of  my  experi- 
ments in  cultivating  scales,  throat  secretions  and  blood 
from  scarlet  fever  patients  on  this  medium  I  arrived  at 
the  conclusion  that  the  germ  which  I  am  about  to 
describe  is  probably  the  specific  causative  factor  of  the 
disease. 

Morphology. — A  diplococcus,  polymorphous  in  char- 
acter but  resembling  as  ordinarily  seen  in  slides  made 
from  fresh  cultures  grown  on  my  medium,  a  very  large 
gonococcus.  This  biscuit-shaped  appearance  is  best 
seen  in  specimens  that  have  been  but  lightly  stained.  Tet- 
rads are  frequently  seen  and  probably  they  denote  the  be- 
ginning division  of  the  organism  as  I  shall  attempt  to 
show  to  you  in  some  specimens  to-night.  In  very  old 
cultures  grown  under  favorable  conditions  it  shows  as 
an  enormous  coccus  having  a  slight  cupped  appearance, 
the  dividing  line  between  the  two  portions  of  which  it 
is  composed  being  very  indistinct  in  the  more  deeply 
stained  specimens,  a  crescentic  appearance  of  the  germ  is 
also  sometimes  seen  under  these  conditions.  By  the 
division  of  the  large  diplococcus  a  number  of  smaller 
organisms  are  formed  which  group  together  and  do  not 
appear  as  diplococci  during  the  very  early  stages  of  their 
growth.  In  young  cultures  grown  from  the  blood  of  a 
scarlet  fever  patient  the  germ  is  usually  seen  as  a  diplo- 
coccus, both  segments  of  which  are  fflol)ular.     Strepto- 
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coccus  forms  are  occasionally,  though  rarely  met  with, 
as  are  also  single  cocci.  Usually,  unless  in  spreading 
the  culture  on  the  slide  it  is  rubbed  very  hard,  these 
cocci  occur  in  bunches  of  from  10  to  50  which  bunching 
is  due  to  the  large  amount  of  glutinous  intercellular 
substance  by  which  they  are  united.  The  organism  has 
no  capsule  although  at  one  period  of  its  growth  it  has 
the  appearance  of  having  one,  does  not  show  any  pores, 
has  no  flagellffi  and  examined  by  the  hanging  drop 
method,  does  not  show  any  independent  motion. 

Staining. — Specimens  derived  from  pure  cultures 
were  stained  with  a  number  of  the  anilin  stains.  With 
a  watery  solution  of  methyen  blue  very  pretty  pictures 
were  obtained,  especially  when  only  lightly  stained ;  car- 
bol-fuchsin  also  stains  it  well  and  brings  out  its  char- 
acteristics. It  also  stains  with  Bismarck  brown  and 
with  Pitfield's  flagellar  stain.  Fresh  cultures  do  not 
stain  very  deeply,  however,  with  any  of  the  stains  men- 
tioned. It  is  decolorized  by  Gram's  method  though  not 
to  the  same  extent  as  the  gonococcus,  the  larger  variety 
of  the  germ  holding  the  stain  better  than  the  smaller. 

Biological  Characters. — The  culture  medium  on 
which  this  germ  grows  by  preference  is  prepared  as 
follows :  Glycerin  agar  agar  is  made  according  to  the 
method  generally  used.  To  this  is  added  about  5  per 
cent,  by  weight  of  black  garden  earth  which  has  been 
rendered  sterile  by  discontinuous  heating.  The  garden 
earth  is  first  dried  thoroughly,  then  sifted  through  a 
very  fine  hair  sieve  until  it  is  reduced  to  a  fine  powder, 
all  particles  of  gravel,  sand,  etc.,  being  removed.  It  is 
then  mixed  with  sufficient  bouillon  to  form  a  thin  paste. 
This  is  boiled  for  an  hour,  enough  sterile  bouillon  being 
added  from  time  to  time  to  replace  that  evaporated  by 
boiling,  it  is  then  set  in  a  warm  place  for  a  few  days  to 
allow  the  spores  found  in  the  earth  to  develop ;  it  is 
then  again  boiled  for  an  hour  after  which  it  is  again  set 
aside  for  a  few  days.     This  prncoduro  is  repeated  until 
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no  growth  can  be  developed.  It  is  then  added  to  the 
agar  agar,  which  mixture  is  also  boiled  for  about  30 
minutes,  and  then  put  aside  for  a  few  days  to  see  if  any 
germs  develop.  Should  this  be  the  case,  the  mixture  is 
ag-ain  boiled  and  tested  as  before.  On  this  medium  the 
scales  from  a  scarlet  fever  patient  are  placed  with  a 
sterile  platinum  loop,  and  the  tubes  put  in  an  incubator, 
the  temperature  of  which  is  kept  at  about  35  C.  In 
from  forty-eight  hours  to  one  week  small  whitish-gray 
semi-transparent  colonies  will  appear  along  the  track 
of  inoculation  and  around  the  scale.  These  colonies 
are  isolated  at  first,  but  subsequently  coalesce.  Their 
diameter  varies  somewhat,  but  in  general  is  about  1  mm. 
On  taking  up  some  of  the  material  of  which  the  colony 
is  composed  with  a  platinum  needle,  it  is  seen  to  be 
glutinous,  being  drawn  out  in  threads  like  glue.  If 
the  culture  medium  is  dry  or  when  the  colonies  are  old 
they  lose  their  viscidity  and  become  darker  in  color. 
On  the  blood-serum  furnished  by  the  Health  Depart- 
ment for  the  diagnosis  of  diphtheria  there  is  a  growth, 
but  it  is  more  meager  than  on  the  medium  described  by 
me,  the  earth  agar  agar  being  especially  adapted  for 
growing  the  germ  from  the  scales  and  throat  secretions, 
for  blood  cultures  the  serum  will  do  almost  as  well,  as 
the  germ  is  not  mixed  with  other  organisms.  On  glyc- 
erin agar  agar  it  grows  feebly  and  does  not  show  its 
characteristic  features,  which  caused  me  to  believe  for 
a  time,  that  the  growth  on  this  medium  was  due  to  a 
contamination.  On  gelatin  I  have  not  been  able  to  get 
any  growth.  In  bouillon  they  do  not  appear  to  multi- 
ply. Milk  is  not  affected  by  these  organisms,  altliough 
they  apparently  multiply  in  it. 

The  germ  described  has  been  cultivated  from  the 
scales  of  74  cases  of  typical  scarlatina,  from  the  throats 
of  about  50  cases  of  angina  accompanying  scarlatina 
and  from  the  blood  of  16  cases  of  scarlatina. 
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COXTROL   EXPERIMENTS. 

1.  In  order  to  ascertain  whether  the  germ  was  pres- 
ent in  the  throats  of  persons  who  had  not  to  their 
knowledge  been  exposed  to  scarlet  fever  I  examined  36 
cultures  from  as  many  different  persons ;  the  diplococcus 
scarlatinas  was  found  in  8  specimens  but  only  in  very 
small  numbers  while  in  the  angina  of  scarlet  fever  it  was 
invariably  present  in  great  numbers. 

2.  The  thought  occurred  to  me  that  the  germ  might 
be  a  normal  inhabitant  of  the  human  skin ;  to  eliminate 
this  point  I  examined  scales  from  23  persons  not  af- 
fiieted  with  the  disease,  the  scales  being  mostly  those 
of  dandruff,  with  the  result  of  finding  it  present  in  3 
instances. 

3.  Examination  of  the  blood  of  10  persons  in  a 
healthy  condition,  the  blood  being  taken  with  the  same 
precautions  as  those  observed  in  collecting  it  from  the 
scarlet  fever  patients,  gave  an  absolutely  negative  result 
as  far  as  any  growth  was  concerned,  while  in  the  cases 
of  scarlet  fever  the  germ  could  almost  invariably  be  cul- 
tivated during  some  period  of  the  disease  between  its 
onset  and  the  full  development  of  the  rash. 

PATHOGENESIS. 

Rabbits  and  guinea  pigs  in  good  condition  were  in- 
oculated by  subcutaneous  injection  of  a  pure  culture,  by 
scarification  and  inoculation  of  the  wounds  produced 
and  by  injection  into  the  abdominal  cavity,  without 
producing  the  slightest  results.  The  negative  results  of 
the  subcutaneous  injections  show  that  the  germ  is  no 
pus  produced,  at  least  not  in  the  species  mentioned. 
Subsequently  two  guinea-pigs  whose  vitality  had  been 
lowered-  by  keeping  tliem  for  a  period  of  about  a 
month  in  a  dark  place  were  infected  with  ap])rox- 
imately  the  same  amount  of  a  pure  culture  as  was  used 
in  the  other  aninuils.  On  the  third  day  after  the  in- 
oculation the  animals  l)egan  to  sliow  signs  of  illness, 
the  rectal  temperature  being  increased  by  about  2  de- 
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grees  F.  One  of  the  animals  died  on  the  eighth,  the 
other  on  the  tenth  day  after  inoculation.  Post-mortem 
examination  showed  a  pronounced  nephritis  in  both 
animals.  The  cortex  of  the  kidney  after  removing  the 
capsule  showed  numerous  minute  hemorrhages,  on 
cutting  through  the  kidney  the  substance  seemed  softer 
and  more  friable  than  is  normally  the  case.  The  pyra- 
mids stood  out  plainly  and  were  of  a  dark  red  color,  the 
entire  organ  appearing  congested  and  edematous.  Cul- 
ture tubes  were  inoculated  from  the  kidneys  and  a  pure 
growth  of  the  organism  described  by  me  was  obtained. 
The  other  organs  of  the  animals  showed  no  macroscopical 
changes. 

As  Behla  had  shown  that  swine  were  apparently  sus- 
ceptible, a  number  of  these  animals  were  inoculated  with 
cultures  derived  from  the  scales  of  a  virulent  case  of 
scarlatina. 

Animal  No.  1. — Weighing  about  20  lbs.,  in  good  con- 
dition, skin  perfectly  normal,  no  sign  of  any  skin  lesion. 
Rectal  temperature  lOli/.  F.  About  1  c.c.  of  a  culture 
of  the  diplococcus  was  mixed  with  about  3  c.c.  of  dis- 
tilled water  and  injected  into  one  of  the  veins  of  the 
ear.  During  the  first  four  days  the  animal  showed  no 
signs  of  any  disturbance.  On  the  fifth  day  the  animal 
l)ecame  restless  and  the  rectal  temperature  rose  to  103 
F.  On  the  seventh  day  a  pronounced  reddening  of  the 
skin  was  noticed;  most  m'arked  on  the  abdomen;  this 
lasted  about  36  hours.  On  the  tenth  day,  the  animal  be- 
gan to  scale,  the  scales  being  most  numerous  on  its 
al)domen  and  ears.  Cultures  made  from  the  blood  and 
scales  showed  the  same  organism  as  was  injected.  This 
animal  was  killed  and  on  examining  its  organs  the 
kidneys  were  found  to  present  a  similar  condition  as  was 
noticed  in  the  kidneys  of  the  guinea-pigs,  with  the  ex- 
cepting that  the  right  kidney  showed  a  small  abscess  in 
the  cortex.  Cultures  taken  from  tlie  kidneys  again 
showed  the  same  «:erm. 
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Animals  No.  2,  3  and  -4- — Weighing  12,  16  and  19 
lbs.  respectively,  were  inoculated  in  a  similar  manner 
with  similar  results  in  regard  to  the  rash  and  sealing, 
the  same  germ  being  found  in  their  blood  and  scales. 
In  the  third  animal  injected  the  eruption  was  more  of 
a  papular  character  and  the  reddening  was  not  so 
marked. 

Atiimal  No.  5. — Weighing  about  25  lbs.,  was  injected 
subcutaneously  in  the  abdominal  region  about  12  days 
ago,  the  culture  used  being  the  fifth  generation  of  the 
one  used  in  the  previous  experiments,  no  reaction  except 
a  rise  in  temperature  of  about  2  degrees  on  the  fourth 
day  after  the  injection  was  noticed  up  to  the  present 
time.  I  wish  to  state  that  the  cultures  used  in  these 
experiments  were  not  isolated  by  means  of  "platten 
gresscn,"  but  I  am  quite  certain  that  they  were  not 
contaminated  by  other  germs,  as  repeated  careful  exam- 
inations showed  and  as  the  cultures  from  the  blood  and 
kidneys  of  the  animals  did  not  show  any  admixture. 
The  reason  why  I  did  not  isolate  the  germs  by  means 
of  the  process  mentioned  was  on  account  of  the  fact  that 
their  vitality  is  destroyed  by  heating,  the  cultures  ob- 
tained by  isolating  the  germ  by  means  of  the  plate 
method  growing  very  poorly. 

Before  concluding,  I  would  like  to  mention  briefly  a 
few  differential  points  between  this  germ  and  similar 
ones  that  have  boon  found  in  the  skin  and  naso- 
pharynx. 

Micrococcus  tetragenous  suhflarus. — Flat,  dirty  white 
colonies  with  shining  surface,  turns  brown  at  the  mar- 
gins after  three  or  four  days. 

Micrococcus  tetragetius  versatilis. — Colonies,  pale  yel- 
low, which  later  become  orange  colored.  Grows  profusely 
on  ordinary  culture  media;  takes  Gram's  stain.  Is  al- 
most universally  present. 

Diplococcus  coryza;. — Grows  readily  upon  gelatin 
plates,  forms  white  glass-like  slightly  elevated  colonies. 
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Diplococcus  albicans  tardus. — Much  smaller,  grows 
much  slower,  dark  yellow  growth  on  gelatin.  This 
germ  is  found  on  the  surface  of  the  body  and  in  the 
air. 

Micrococcus  cumulatus  tenuis. — Found  in  nasal  mu- 
cus, large  cocci  associated  in  masses.  Colonies  are  oval 
and  perfectly  transparent. 

Micrococcus  alhus  liquifaciens. — Liquefies  gelatin 
readily,  perfectly  white  shining  layer  on  agar  agar. 

Diplococcus  fluorescens  fetidus. — Found  in  posterior 
nares,  quick  growth,  brownish  gray  layer,  liquefies  gel- 
atin readily. 

Micrococcus  of  Demme. — Found  in  pustules  of  pem- 
phigus acutus.  Growth  on  agar  agar  has  stalactite-like 
outgrowths  and  club-like  projections.  Colonies  milk- 
white  in  color,  never  transparent. 

:\Iav  8,   1899. 


KLEIX'S  "BACILLUS  ENTERITIDIS 
SPOROGENES." 

ADOLPH    GEHR:\IAXX. 

In  1895  Klein^  described  the  results  of  his  bacterio- 
logic  findings  in  certain  cases  of  acute  diarrhea  occurring 
in  St.  Bartholomew's  Hospital  in  London.  From  the 
discharges  of  these  eases  he  isolated  and  studied  an 
anaerobic  spore-bearing  bacillus,  and  concluded  that  it 
was  the  cause  of  the  sickness.  Further,  the  same  bacil- 
lus was  isolated  from  the  milk  supplied  to  patients  and 
the  relation  between  the  milk  and  the  sickness  was  es- 
tablished because  all  those  who  became  sick  had  par- 
taken of  this  milk.  Cultures  were  toxie  for  guinea- 
pigs.  Klein  offered  the  name  Bacillus  Enteritidis 
Sporogenes  for  the  species. 
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In  regard  to  the  distribution  and  biology  of  this 
species  of  bacterinm  Klein  has  made  further  report. 
He-  demonstrated  its  presence  in  9  out  of  13  samples 
of  milk,  3  of  them  being  sterilized,  and  10  ordinary 
market  milk.  He  has  shown^  the  spores  of  the  bacillus 
to  be  present  in  cases  of  summer  diarrhea  in  children 
and  of  cholera  morbus  in  adults.  In  11  post-mortems 
upon  children  dying  with  summer  diarrhea,  the  bacillus 
was  found  in  4.  Klein"*  has  reported  finding  the  bacillus 
outside  of  the  body  in  the  following  places :  in  the  sew- 
age of  London  and  other  English  cities,  and  in  the 
drains  from  St.  Bartholomew's  hospital ;  in  samples  of 
sewage  from  a  number  of  stations  for  the  treatment  of 
sewage;  in  water  of  a  number  of  streams  in  England, 
scrapings  from  Pasteur  filters  being  examined ;  in  horse- 
manure  and  garden  earth  ;  in  the  dust  and  dirt  of  streets. 

Wild''  found  the  same  bacillus  in  street  sweepings, 
but  not  in  cow-dung. 

From  these  reports  it  is  clear  that  Klein's  bacillus  is 
widely  distributed  and  occurs  especially  in  the  presence 
of  active  decomposition.  N^o  observations  as  yet  show 
that  its  normal  habitat  is  the  intestine.  Its  abundance 
in  horse  manure  may  be  accounted  for  b}'  its  probable 
presence  in  the  dirt  eaten  with  the  hay,  while  the  absence 
in  cow  dung  may  be  due  to  failure  to  reach  the  spore 
stage  at  the  time  of  discharge. 

CHARACTERS  OF  KLEIX'S  BACILLUS. 

Isolation. — Cultures  are  made  from  the  susj)ected  ma- 
terial in  glucose  gelatin,  heated  to  80°  C.  for  10  or  15 
minutes,  and  grown  under  anerobic  conditions  in  test 
tube  or  plate  culture  show,  in  the  course  of  48  hours, 
liquefaction  in  the  lower  portion  of  the  gelatin.  Mi- 
croscopical examination  shows  bacilli  with  rounded  ends, 
some  in  short  chains,  two  or  three,  but  never  in  long 
chains.  In  hanging  drop  there  is  slight  motility.  Tliese 
l)acilli  stain  by  Gram's  method.  Milk  is  also  an  excel- 
lent niedinm  and  shows  cliaracteristic  coagulation.  From 
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such  cultures  subcutaneous  injections  are  made  and  if 
the  animal  dies  pure  cultures  are  obtained  b}^  anerobic 
plate  cultures. 

CHARACTER    OF    GROWTH. 

Glucose  gelatin  inoculated  in  the  deeper  portion 
shows  liquefaction  in  34  to  48  hours  to  just  below  the 
surface.  When  the  gelatin  is  inoculated  in  the  usual 
way,  making  a  stab,  gas  formation  is  observed  in  24 
hours,  and  there  is  very  slight  liquefaction  of  the  gela- 
tin, 8  to  20  days  being  required  for  complete  liquefaction 
to  take  place. 

The  rapid  liquefaction  or  the  formation  of  gas  with 
slow  liquefaction  indicates  spore  formation  on  the  one 
hand,  or  its  absence  in  the  culture  on  the  other. 

Milk  inoculations  show  no  change  during  the  first 
24  hours,  after  which  there  is  slow  coagulation  of  casein 
and  its  separation  into  an  upper  and  a  lower  layer, 
with  clear  fluid  between.  Gas  is  actively  produced  but 
spores  do  not  form  in  the  milk  culture.  When  young 
gelatin  cultures  are  transferred  to  milk  these  changes 
take  place  more  rapidly  and  may  even  be  complete 
within  24  hours.  Anerobic  cultivation  on  agar  shows 
brownish  round  colonies.  The  potato  shows  very  slight 
groAvth,  smeary  in  character  and  not  characteristic. 
Blood  serum  is  liquefied. 

AMMAL    EXPEROLEXTS. 

When  .5  to  1  c.c.  of  a  few  days'  old  gelatin  or  milk 
culture  is  inoculated  subcutaneousl}'  in  an  average- 
weight  guinea-pig  symptoms  of  depression  are  noticed 
in  from  6  to  8  hours,  and  the  animal  dies  in  about  24 
hours.  Smaller  doses  cause  temporary  depression  with 
local  edema.  The  post-mortem  examination  shows  ex- 
tensive subcutaneous  edema  and  emphysema.  The  su- 
perficial layers  of  skin  with  the  hair  rub  off  easily ;  and 
there  is  often  a  complete  separation  of  the  subcutaneous 
tissues  from  tlie  underlying  muscles.  The  most  disagree- 
able oflor  is  ])iH>seiit.     Bloody  fluid  is  sometimes  found 
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in  the  peritoneal  cavity  or  in  the  pleura,  and  there  is 
slight  enlargement  of  the  spleen.  Other  internal  organs 
are  not  materially  altered. 

^licroseopical  examination  shows  the  bacillus  to  be 
present  in  large  numbers  in  the  subcutaneous  exudate, 
singly  and  in  twos  or  threes,  but  never  in  long  chains. 
Very  few  bacteria  can  be  found  in  the  internal  organs  or 
in  the  blood.  Reinoculations  of  animals  from  the  sub- 
cutaneous fluid  show  it  to  be  extremely  virulent.  Older 
cultures  containing  mostly  spores  are  not  virulent,  but 
by  their  active  cultivations  to  the  second  and  third  gen- 
eration, they  may  again  become  pathogenic. 

DIFFERENTIATION. 

This  bacillus  is  closely  related  to  the  bacillus  of 
malignant  edema  and  to  the  bacillus  butyricus  of  Bod- 
kin, but  there  were  differences  in  the  culture  and  in  the 
pathogenic  properties  that  were  sufficient  for  Klein  to 
consider  his  bacterium  as  a  new  species. 

Pure  cultures  of  malignant  edema  bacillus  give  in 
inoculation  experiments  a  clear  bloody  fluid  with  very 
slight  or  no  formation  of  gas.  The  bacillus  is  found  in 
great  numbers  in  this  fluid  and  long  threads  of  bacilli 
are  especially  noticeable. 

The  experiments  of  Fluegge,  Fraenkel  and  Simonds 
have  noted  the  active  formation  of  the  gas  in  animals 
inoculated  M'ith  garden  earth  for  purposes  of  isolating 
the  malignant  edema  bacillus,  and  it  has  been  considered 
by  them  that  this  gas  formation  was  due  to  the  presence 
of  the  associated  bacteria. 

The  cbief  differentiating  points  as  proposed  by  Klein 
for  his  bacillus  from  that  of  malignant  edema  are  the 
following:  Bacillus  enteritidis  sporogenes  stains  by 
Gram's  method.  It  does  not  form  long  threads  either  in 
cultures  or  in  inoculated  animals.  Gelatin  is  more 
readily  liquefied.  Milk  is  coagulated  in  two  layers  in  a 
characteristic  manner,  and  no  s])ores  are  formed  in  the 
milk  cultures.     From  the  bacillus  butyricus  of  Bodkin 
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it  is  differentiated  by  the  fact  that  the  Bodkin  bacillus 
is  not  pathogenic. 

Special  interest  has  been  aroused  in  regard  to  Klein's 
bacillus  by  the  recent  report  of  Clows  to  the  London 
County  Council.  In  this  report,  which  is  preliminary, 
it  is  stated  that  the  spores  of  bacillus  enteritidis  sporo- 
genes  were  found  in  abundance  in  sewage  examinations 
that  were  made  in  connection  with  the  investigations 
of  the  Londan  sewage,  and  it  is  further  suggested  that 
its  presence  may  become  one  of  the  most  delicate  and 
valuable  evidences  of  sewage  pollution  of  potable  water. 
With  the  possibilities  in  view  it  seems  interesting  to 
determine  the  presence  of  this  bacterium  in  sewage  and 
also  to  study  its  relation  to  polluted  drinking  water, 
^ly  observations  have,  so  far,  been  confined  to  Chicago 
river  water  and  sewage  taken  directly  from  sewers,  and 
upon  the  samples  collected  from  the  city  water  supply 
in  making  the  daily  analyses  for  the  department  of 
health. 

The  method  of  procedure  was  to  plant  from  .5  to  2 
c.c.  of  sewage  or  water  to  tubes  of  recently  sterilized 
milk;  to  heat  these  for  10  minutes  at  80°  C. ;  and  to  keep 
tlio  cultures  after  Buchner's  method,  in  the  incubator. 
If  the  characteristic  coagulation  of  the  milk  appeared. 
1  to  2  c.c.  of  the  clear  fluid  in  the  culture  tubes  was  in- 
jected into  guinea-pigs.  If  death  occurred  further  cul- 
tures were  made  at  post-mortem.  To  obtain  pure 
cultures  plate  cultures  have  to  be  made  and  cultivated 
under  anerobic  conditions  in  hydrogen. 

Forty-two  specimens  of  sewage  were  examined.  Ex- 
pi'i'iiucnts  \w\v  coiKhictcd  on  the  regular  samples  of  city 
water  received  for  daily  analyses,  cultivations  being 
made  on  130  samples  during  ifarch,  April  and  May, 
1899.  Incidentally  Ki  samples  of  iiiilk,  8  of  garden 
eai'di  and  1  of  cheese,  were  also  examined. 

EXAMrXATION    OF   SKWEK   WATER. 

Of  tlie  fortv-two  samples  examined  thirtv-one  were 
35 
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from  the  Chicago  'River  at  La  Salle  street,  taken  18 
inches  below  the  surface.  Nine  were  from  the  sewer 
outlet  at  ^Yashington  street  and  the  river,  and  two  from 
the  .35th  street  sewer  at  its  outfall  into  the  lake. 

All  milk  cultures  to  which  tlie  river  water  had  been 
added  and  then  heated  to  80°  C.  coagulated  within  24 
hours,  after  being  placed  in  the  incubator.  Gas  forma- 
tion was  marked  and  the  casein  was  firmly  coagulated 
into  irregular  masses.  The  fat  of  the  cream  was  set 
free  and  floated  as  oil  drops.  Animals  were  not  inoc- 
ulated from  all  of  the  milk  cultures  but  eight  cultures 
that  were  tested  for  pathogenic  properties  promptly 
killed  the  guinea-pigs  in  20  to  36  hours.  In  each  case 
the  typical  local  gangrene  with  empyema  as  described 
by  Klein  was  present. 

It  goes  without  saying  that  further  examination  of 
the  gangrenous  areas  showed  several  varieties  of  bac- 
teria present.  By  diluting  drops  of  the  fluid  in  \hv 
gangrenous  tissues  and  makinv,  agar  plates  colonies  were 
obtained  under  anerobic  cultivation  in  liydrogen.  From 
these  2)ure  cultures  were  obtained.  A  comparison  of 
these  cultures  to  those  described  by  Klein  warrants  the 
assertion  tliat  the  same  species  of  l>acteriuni  caused  the 
death  of  tlie  animals. 

The  examination  of  animals  that  have  died  from  tlio 
typical  gangrene  have  resulted  as  follows : 

The  tissues  about  the  point  of  inoculation  feel  soft 
and  the  hair  rubs  off  easily.  Foetid  odor.  Opening  into 
the  subcutaneous  tissues  it  is  seen  distended  with  gas, 
lifting  it  from  the  deeper  muscles.  Some  grayish  serous 
111! id  is  in  these  spaces. 

Slides  made  direct  from  the  tissues  show  numerous 
bacilli,  short  with  round  ends  and  in  chains  of  seldom 
over  4  or  5.     Cocci  are  sometimes  seen. 

Anerobic  cultures  in  hydrogen  on  agar  plates  have 
sjiown  in  most  instances  three  colonies;  irregular,  gran- 
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ular  gray  colonies ;  thin,  flat,  brownish,  smooth  colonies ; 
and  very  thick,  wrinkled  colonies. 

Microscopically  these  are  all  shown  to  contain  spore- 
forming  bacilli,  appearing  much  alike — those  of  the  last 
described  colonies  are  actively  motile,  the  others  but 
slightly.  When  the  bacteria  from  these  colonies  are 
inoculated  into  milk,  the  first  two  cause  coagulation  and 
gas  formation;  the  third  shows  coagulation  with  pre- 
cipitation of  most  of  the  casein  and  very  slight  gas 
production.  Injection  of  animals  shows  only  the  cul- 
tures from  the  second,  or  brownish  colonies  to  be  path- 
ogenic. The  third  colony  gives  cultures  growing  in 
oxygen,  and  has  characters  of  growth  much  like  the 
potato  bacillus.  I  found  that  the  gas  production  re- 
mains as  a  prominent  feature  of  these  cultures  only 
when  very  actively  cultivated. 

All  of  the  milk  cultures  from  sewer  water  coagulated, 
but  of  seven  guinea-pigs  inoculated  only  five  died  of 
gangrene.  One  of  the  samples  from  the  35th  street 
sewer  did  not  cause  coagulation  of  milk  when  the  cul- 
ture was  made  3  hours  after  the  collection  of  the  sample, 
while  three  days  later  the  same  water  caused  typical 
coagulation  when  again  inoculated.  From  these  ex- 
periments it  appears  certain  that  bacteria  of  the  species 
described  by  Klein  or  very  similar  to  these  are  prac- 
tically always  present  in  the  sewage  of  this  city. 

I  am  not  ready  to  admit  that  all  of  the  animals  in- 
oculated were  killed  by  the  bacillus  enteritidis  sporogenes, 
but  it  is  at  least  clear  that  the  group  of  bacteria  to  which 
this  species  belongs  was  present. 

EXAMTXATIOK   OF   CITY   WATER. 

From  the  experiments  made  on  these  samples  it  would 
not  appear  that  search  for  Kelin's  bacillus  is  of  great 
value  in  determining  sewage  pollution,  at  least  not  for 
the  Chicago  water  supply.  This  is  because  our  results 
have  practically  all  been  negative.  This  has  been  true 
even  during  a  recent  period  of  pollution  when  the  bacil- 
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lus  coli  communis  was  abundantly  demonstrated.  Klein 
suggests  the  use  of  the  Pasteur  filters  as  an  aid  to  isolat- 
ing the  spores  from  water.  This  might  appear  satis- 
factor}'  as  an  experiment,  but  in  practical  water  exam- 
ination I  have  found  that  the  extra  work  and  care  in- 
volved in  arranging  for  filtration  in  this  manner  is 
not  repaid  in  the  results.  Further,  it  does  not  appear 
that  the  Bacillus  Enteritidis  Sporogenes  is  a  normal 
intestinal  inhabitant,  and  can  not  therefore  be  compared 
with  Bacillus  Coli  Communis  in  significance  when  found 
in  water. 

Of  the  large  number  of  city  water  samples  cultivated 
anerobically  in  milk  after  being  heated  to  80°  C.  only 
in  two  instances  were  pathogenic  results  obtained  with 
the  cultures.  ]\Iany  of  the  milk  cultures  became  coagu- 
lated but  usually  without  gas  formation  or  firm  coagu- 
ation  of  the  casein  indicative  of  Klein's  bacillus.  An- 
erobic  plate  cultures  of  water  heated  to  80°  C.  gave  but 
few  colonies.  The  l)acillus  butyricus  was  identified 
among  them.  During  this  period  the  regular  examina- 
tion showed  20  to  25  per  cent,  of  samples  containing 
hacillus  coli  communis. 

I  am  inclined  to  look  upon  this  failure  as  being  due  to 
the  attenuation  of  the  bacterium  similar  to  that  which 
occurs  in  cultures  when  they  are  preserved  for  some 
time.  This  has  been  noted  by  Wild,  some  cultures  being 
so  atypical  as  to  be  scarcely  pathogenic  at  all. 

In  the  examination  of  a  few  samples  of  city  milk, 
the  specimens  being  taken  from  wagons  in  the  course 
of  regular  inspection,  no  pathogenic  effects  were  obtained 
with  cultures  prepared  in  the  manner  described.  I  can 
not  agree  as  yet  that  this  group  of  bacteria  is  abundantly 
present  in  milk,  at  least  not  in  the  spore  stage  when 
the  milk  is  fresh. 

The  greatest  difficulty  that  appears  during  a  study  of 
these  pathogenic  anerobic  bacteria  is  due  to  the  readiness 
Avith  wliich  they  lose  their  patbogenic  properties.     Hib- 


BACILLUS    EXTERITIDIS    SPOROGEXES.  541 


ler%  in  a  very  recent  report  of  a  study  of  15  varieties 
of  anerobic  bacilli  makes  special  note  of  this  fact.  I 
have  considered  our  failure  to  find  pathogenic  anerobic 
bacteria  in  the  city  water  samples  as  being  due  to  this 
attenuation. 

Another  factor  of  great  importance  is  the  association 
of  sjjecies  in  the  material  used  for  experiments  in  the 
first  steps  of  isolation.  It  is  not  to  be  expected  that  the 
results  of  experiments  with  mixed  cultures  will  be  the 
same  as  when  pure  cultures  are  used.  The  results  of 
animal  inoculation  are  so  quickly  fatal  when  young 
mixed  cultures  are  used  that  the  association  of  species 
must  have  much  to  do  with  the  virulence  noted.  Hibler 
divides  these  bacteria  into  three  groups,  based  upon 
pathologic  anatomical  findings  at  the  post-mortem  of 
inoculated  animals. 

The  first  group  represented  by  tetanus — in  which 
there  is  practically  no  spread  of  the  bacteria  from  the 
point  of  inoculation. 

The  second  group  represented  by  malignant  edema, 
in  which  there  is  marked  bloody  edema,  slight  gas  forma- 
tion, but  little  spread  into  internal  organs. 

The  third  group,  represented  by  the  bacillus  enteriti- 
dis  sporogenes,  in  which  there  is  abundant  gas  produc- 
tion and  stinking  decomposition,  also  with  little  ex- 
tension of  bacteria  into  the  internal  organs. 

For  the  reason  then  that  the  characters  of  Klein's 
bacillus  and  also  the  group  to  which  it  belongs  do  not 
remain  permanently  characteristic,  but  change  rapidly 
as  the  cultures  are  preserved  for  a  longer  period,  it 
would  not  api)ear  that  this  species  offers  a  ready  indi- 
cation of  sewage  pollution. 
June  12.  1S!)!». 
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THE  IXFLUENCE   OF  ALKALIES  AND  ACIDS 

IX  EMBRYONIC  DEVELOPMENT  AND 

GROWTH. 

J.   LOEB. 

It  was  His,  who  first  pointed  out  that  the  differentia- 
tion of  the  body  form  is  brought  about  by  dissimilarity 
of  growth  of  the  various  elements.  We  know  that  cer- 
tain conditions  will  modify  the  growth.  Increase  of 
temperature  (within  certain  limits)  for  instance,  will 
hasten  the  growth,  while  a  lowering  will  retard  it.  This, 
however,  is  not  the  cause  for  the  dissimilarity  of  growth 
in  embryonic  development.  I  have  pointed  out  another 
condition,  namely,  the  taking  up  of  water.  '"Tubu- 
larien"  will  grow  faster  when  the  amount  of  water  is 
increased  and  their  growth  is  retarded  when  the  amount 
is  decreased.  The  water  acts  first  mechanically  as  well 
as  chemically.  If  we  wish  to  hasten  the  growth  we  must 
seek  to  promote  the  synthetical  processes,  especially  the 
increase  of  oxidation.  We  know  that  weak  alkalies  have 
the  effect  to  increase  oxidation.  Our  blood  is  slightly 
alkaline,  if  we  diminish  the  alkalinity  of  the  blood,  by 
neutralizing  with  an  acid,  the  process  of  oxidation  be- 
comes then  lessened.  For  that  reason  I  expected  that  the 
introduction  of  alkalies  would  hasten  the  embryonic  de- 
velopment while  acids  would  retard  the  development  un- 
der any  circumstances. 

Experiments  u'lik  the  eggs  of  sea  urchins  (Arbacia). 
— The  eggs  of  sea  iirchins  were  impregnated  in  normal 
sea  water  and  afterward  placed  in  various  acid  and  al- 
kaline solutions,  usually  5  to  10  minutes  after  impreg- 
nation. The  alkaline  solution  consisted  of  100  c.c.  sea 
water  to  which  is  added  various  quantities  of  1-10  per 
cent,  of  normal  NalTO  solution.  All  the  alkali  does 
not  remain  in  solution,  but  part  falls  to  the  bottom  in 
combination  with  nuiLmesium  and  calcium  as  magnesium 
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— and  calcium  hydrate.  The  precipitate  should  be  re- 
moved by  filtration  as  it  hinders  the  development  of  the 
eggs.  By  the  addition  of  2  c.c.  of  1-10  normal  alkaline 
solution  there  is  formed  only  a  slight  precipitate,  which 
is  harmless  and  filtration  can  usually  be  dispensed  with. 

The  acid  solution  consists  of  1-10  normal  HCl  solu- 
tion.    This  acid  causes  no  precipitation  in  sea  water. 

In  comparing  the  furrowing  of  the  arbacia  eggs  in 
alkaline  solution  (V^  to  2  c.c.  of  1-10  normal  NaHO 
to  100  c.c.  of  sea  water)  with  those  in  normal  sea  water, 
it  will  be  found  that  the  furrowing  in  those  of  the  alkaline 
solution  has  been  hastened.  This  is  more  evident  at  the 
6-ith  cell  stage.  Furthermore,  it  was  found  that  the 
movement  of  the  blastulse  begins  earlier  when  in  the 
alkaline  solution  than  in  the  normal  sea  water.  The 
eggs  were  impregnated  in  one  case  at  9  :30  and  at  3  :15 
the  embryos  swam  lively  around  in  the  alkaline  solution, 
while  those  in  the  normal  sea  water  were  still  motionless. 
In  another  case  the  impregnation  took  place  at  10  :45 
and  at  4 :20  lively  movement  was  seen  in  the  blastulae.  In 
a  third  experiment  the  impregnation  occurred  at  11 :00 
and  at  4 :20  all  the  larva^  swam  back  and  forth  in  the 
alkaline  solution  (1.5  c.c.  1-10  normal  XaHO  to  100 
c.c.  of  sea  water)  while  those  in  the  normal  sea  water 
were  still  motionless.  Later  observation  showed  that 
movement  in  the  latter  began  first  at  4:40.  Quite  a 
difference  in  time. 

When  the  examination  was  continued  the  following 
morning  it  was  found  that  the  eggs  in  the  alkaline  so- 
lution were  in  the  pluteus  stage,  while  those  in  the  nor- 
mal sea  water  were  only  in  the  gastrula  stage.  Xot  only 
is  there  a  difference  in  the  development,  but  also  a  dif- 
ference in  size.  When  examined  after  48  hours,  both 
those  in  the  normal  and  alkaline  solutions  are  in  the 
pluteus  stage,  but  those  in  the  alkaline  solution  are 
larger  and  their  arms  are  longer. 

The  solution  acts  best  when  l^/>  to  2  c.c.  1-10  normal 


544  J.    LOEB. 

NaHO  is  added  to  .100  c.c.  of  sea  water.  The  addition 
of  larger  quantities  as  3,  4,  5  and  6  c.e.  1-10  normal 
NaHO  has  no  favorable  influence,  while  less  than  1  c.e. 
1-10  normal  XaHO  is  without  effect. 

Experiments  Avith  acid  sol.  show  that  the  development 
is  either  retarded  or  checked.  It  was  found  that  the 
eggs  which  were  placed  in  vessels  containing  1  c.c.  1-10 
normal  HCl  to  100  c.c.  of  sea  water  began  furrowing 
at  11:50,  while  those  of  the  same  culture  in  normal  sea 
water  began  at  11:35.  In  vessels  containing  2  c.c.  1-10 
normal  HCl,  furrowing  first  began  at  12  :20,  while  the 
eggs  in  the  normal  sea  water  were  at  the  8th  cell  stage. 

In  3  c.c.  1-3  0  HCl  no  furrowing  took  place. 

The  eggs  in  solutions  of  1  to  2  c.c.  1-10  HCl  developed 
into  normal  blastulae,  but  the  development  takes  place 
considerabh'  slower  than  in  those  of  the  normal  sea 
water.  The  eggs  in  the  normal  sea  water  were  just  as 
much  ahead  of  those  in  the  acid  sol.  (100  c.c.  sea  water 
-|-  1  c.c.  1-10  HCl  sol.)  in  their  development  as  the 
alkaline  eggs  were  ahead  of  those  in  the  normal  sea 
water. 

'J'he  addition  of  i/,  c.c.  1-10  normal  HCl  sol.  to  100 
c.c.  sea  water  has  no  marked  influence  in  the  develop- 
ment of  the  embryos. 

Experiments  with  fish  embryos  (Fundulus). — In. 
earlier  works  I  have  shown  that  fundulus  are  extraor- 
dinarily insensible  to  the  concentration  of  the  Surround- 
ing sea  water,  therefore  I  was  greatly  surprised  to  find 
the  eggs  of  fundulus  very  susceptible  to  acids  like  HCl. 
The  addition  of  3  c.c.  and  3  c.c.  of  a  1-10  normal  HCl 
sol.  to  100  c.c.  of  sea  water  retarded  considerably  their 
development  and  lengthened  the  period  stage  of  (slip- 
ping out)  eruption.  The  addition  of  4  c.c.  of  1-10 
normal  HCl  to  100  c.c.  of  sea  water  usually  kills  most 
of  the  eggs  in  the  first  2i  hours,  and  only  a  few  are 
capable  to  furrow  in  tbis  solution.    Addition  of  alkalies 
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to  sea  water  has  hardly  any  influence  on  the  furrowing 
and  development  of  the  eggs. 

It  was  found,  however,  that  the  addition  of  various 
quantities  of  alkalies  to  fresh  water  gave  marked  results. 
For  instance,  the  addition  of  6  c.c.  of  a  1-10  normal 
XaHO  sol.  to  300  c.c.  fresh  water  showed  that  the  em- 
bryos slip  out  so  much  quicker  than  those  in  normal 
fresh  water.  The  addition  of  more  than  6  c.c.  retarded 
the  development,  while  in  12  c.c.  of  a  1-10  normal  ISTaHO 
sol.  to  100  c.c.  fresh  water,  it  was  found  that  only  a  few 
are  capable  to  develop  and  slip  out,  the  rest  undergo 
destruction.  With  addition  of  15  c.c.  1-10  HCl,  develop- 
ment of  the  eggs  may  occur,  but  no  eruption  was  seen. 

The  fundulus  embryos  are  remarkably  susceptible  to 
acids  when-  added  to  fresh  tvater.  The  addition  of  2 
c.c.  1-10  normal  HCl  sol.  to  100  c.c.  of  fresh  water, 
kills  all  the  eggs  in  a  short  time  (with  the  addition  of 
3  c.c.  JICA  1-10,  etc.,  development  still  took  place).  Even 
1  c.c.  1-10  HCl,  etc.,  kills  usually  most  of  the  eggs. 

The  r£St\lts  from  the  foregoing  experiments  show  the 
fact  that  weak  alkalies  hasten  the  d^pvelopment  and 
growth  of  arbacia-larva?.  The  amount  is  surprisingly 
small— 11/2  to  2  c.c.  1-10  normal  NaHO  sol.  (6-1000 
per  cent,  of  NaHO)  acids  have  only  a  retarding  influ- 
ence on  the  develoj)ment  and  growth.  The  cause  for 
this  action  of  weak  alkalies  and  acids  in  the  development 
and  growl^i  is  to  be  found  in  the  fact  that  weak  alkalies 
in  the  living  substance  promote  oxidation,  while  acids 
lessen  the  process  of  oxidation  and  in  that  way  hinder 
tile  synthetical  processes. 

Xovcnibor    14.    189S. 
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Bertha  Yax  Hoosen"  presented  specimens  of  mon- 
strosities in  the  fcetiis.     October  11,  189T. 

D.  W.  Geaha:m  presented  specimens  of  an  excised  car- 
buncle. He  also  exhibited  some  X-ray  pictures,  and 
showed  how  they  may  give  entirely  false  ideas  regarding 
fractured  bones.     Xovember  8,  189T. 

H.  M.  KiXG  exhibited  specimens  of  stained  blood 
from  a  case  of  pernicious  anaemia.     Xovember  8,  1897. 

E.  E.  Le  Couxt  made  a  microscopic  exhibition  of  sec- 
tions of  lung  and  placenta  which  had  been  hardened  in 
Miiller's  fluid  and  other  chromic  compounds.  They 
showed  a  homogeneous  material  precipitated  from  the 
blood  which  reacts  like  colloid  with  Van  Giesen's  stain. 
November  8,  189T. 

F.  C.  ScHAEFFEii  exhibited  several  examples  of  urin- 
ary vesical,  and  biliary  calculi,  removed  during  oper- 
ation, January  10,  1898. 

H.  Fkoelich  read  a  paper  upon  "The  Etiology  of 
Rheumatism  and  its  Treatment,  Including  Serum- 
Therapy.     January  10,  1898. 

Eliza  H.  Root  reported  a  case  of  epileptiform  seiz- 
ures in  a  child  apparently  due  to  nasal  obstruction. 
Marcli  1 1,  1898. 

A.  J.  OcnsxER  demonstrated  specimens  of  lipomata; 
1,  a  large  annular  lipoma  of  tbe  neck ;  2,  a  diffuse  lipoma 
of  the  knee  following  trauma;  3,  a  fibro-lipoma  from 
the  region  of  the  parotid  gland :  4,  a  large  subaxillary 
lipoma.    April  11,  1898. 

M.  Herzog  exhibited  microscopic  specimens  of  a  sar- 
coma, showing  phagocytic  cells.     October  10,  1898. 

J.  HoLiXGER  demonstrated  specimens:  1,  foreign 
body  (tampon)  in  the  antrum  of  Highmore;  2,  epider- 
moidal  disk  from  the  external  auditory  meatus;  3, 
necrotic  malleus  :  i,  nasal  polypus.     Xovember  14,  1898. 
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E:mil  Bies.  ''Syncytioma  and  its  Possible  Eelation  to 
Acute  Yellow  Atrophy  of  the  Liver."  December  12, 
1898. 

E.  0.  JoRDAX  spoke  upon  the  bacillus  pyocyaneus  and 
its  pigments.     June  12,  1899. 

E.  E.  Le  Couxt  demonstrated  microscopic  specimens 
showing  foreign  body  (cholesterin)  giant-cells.  June 
12,  1899. 


548  INDEX. 


INDEX  OF  SUBJECTS  AND  NAMES. 


Acromegaly,  report  of  a.  necropsy  in  a  case  of 89 

Araebae,  improved  method  of  staining 235 

Amnion,    lyraph-stomata    in 342 

Anemia,    splenic 364 

Aneurism  of  abdominal   aorta 173 

of   coronary    artery 174 

of   right   ventricular   wall 168 

Aorta,   abdominal,   aneurism   of 173 

senile    arteriosclerosis 174 

Arteriosclerosis,    syphilitic 176 

senile,    in   aorta 174 

Atheromatous  abscesses  in  the  aorta 174 

Hacillus  cnteritidis  sporogenes 533 

hydrophilus    fuscus 462 

pyocyaneus,   infection   by 497 

pyocyaneus  and  its  pigments 547 

Beffel,   John   Marshall 86,  311 

Blood,   from   pernicious   anemia 546 

Brain,  cysticercus  cellulosii?   of 14 

neuroglioma   ganglionare  of 49 

psammo-scarcoma    of 49 

tubercle    of 49 

tumors    of 49 

tumor  of,  showing  a  peculiar  form  of  degeneration.  .  .  67 

Brenxecke,    Herman    A 211,  446 

Bronchitis,    exudative 143 

fibrinous,  a  case  of 136 

Browx,   W.   1 178 

BuLLEX,  F.   W 126 

Calculi,  vesical  and  biliary 546 

Capps,  J.  A " 174 

Carbuncle,    excised 546 

Carcinoma,  diflusc,  infiltrating  of  stomach 205 

of  stomach  with  retrogressive  lymphatic  transport.  .  .  198 

of    ileum 198 

of  gall-bladder  associated  with  gall-stones 175 

of  liver,  secondary  to  tumor  in  gall-bladder 175 

of  pharynx  with  extensive  and  erratic  cornification.  ..  195 

Cecum,  chronic  hyperplastic  tuberculosis  of 241 

Cerebrum,  glioma  of 42 

Chapman,   George   L 121 

Cholesterin,  giant-cells 547 
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Chordae  tendinse,  aberrant 1-45 

Circulatory    system 145 

Class,   W.  J 525 

Coaxes,  W.  E 173.  419 

Colloid-like  material   precijiitated  from  blood  by   chromic 

compounds     546 

Congenital  occlusion  in  duodenum,  etc 185 

Cook.  Edgar  P.,  Jr 130 

Cornification,  erratic,  in  carcinoma 195 

Coronary  artery,  aneurism  of 174 

Corpus  luteum  cyst,  calcareous  degeneration  of 302 

Cotton,  A.  C. . . ! 168 

Councilman,  W.   T 68 

Crowder,  T.  R 156.  241.  276 

Cysticercus  cellulosse  of  brain  and  spinal  cord 14 

Dermatitis,  blastomycetic,  a  case  of 411 

blastomycetic     419 

Diamond,   I.    B 14, 235 

Digestive    system 175 

Diphtheria,   antitoxin   in 446 

Ductless    glands 89 

Duodenum,  congenital  occlusion,  etc 185 

Dysentery,  amebic,  a  case  of 235 

amebic,  complicating  noma  in  an  adult 180 

Ear,   specimens   of 540 

Eisendrath,   D.   X 67,    174,   276,   283,  497 

Embolism,  pulmonary,  causing  sudden  death 134 

Embryonic  deevlopment  and  growth,  influence  of  alkalies 

and  acids   in 542 

Endocarditis    172 

Epileptiform  seizures  in  a  child,  etc 546 

Eye,    the 68 

acute  keratitis  in  the  rabbit 68 

glioma  of 86 

iridocyclitis  with  lenticular  cataract 86 

perithelioma     80 

Fat  necrosis,  with  gangrenous  pancreatitis 211 

Fenestration  of  pulmonary  valves 156 

Fischer,   Martin    H 27 

Fluorescent  pigment,  production  of  by  bacteria 507 

FoLiN,    Otto 219 

Froelicii,    H 546 

Frogs,  epidemic,  septicemic  disease  of 462 

Gall-bladder,  primary  carcinoma  of 175 

Gall-stones,  in  carcinoma  of  gall-bladder 175 

Gastroenterostomy,    spontaneous   from   neoplastic   ulcera- 
tion      '. 276 

Geiirmann.    Adolph 533 


550  IXDEX. 

Genito-uriiiary    system 277 

Giant  cells,  fate  of .  etc 480 

cells,   foreign   body 547 

Glands,    ductless 89 

Glioma  cerebri,  a  case  of 42 

of    eye 86 

Glomerulitis,    tuberculous 277 

Graham,  D.  W 540 

Hamiltox,    Alice 67 

Harris,   M.   L 344 

Heart,  aberrant  tendinous  cords 145 

aneurism  of  right  ventricular  wall 168 

congenital  defect  in  child 174 

sarcoma  of  parietal  pericardium 158 

tricuspid    stenosis 174 

Hektoex,  Ludvig 134,   172,   174.   192,   195,  205,  486 

Hemangioma,  simple,  of  upper  part  of  small  intestine 192 

Hernia,  internal,  strangulated  through  a  mesenteric  hole.  .  193 

internal,  strangulated  through  an  omental  slit 178 

Herrick,  James  B 175.  345 

Herzog,    Maximilian 42, 

136.  302,  317.  342,  344,  352,  432.  438,  546 

Hodgkin's    disease 345 

Holixger,  J 546 

Hydrochloric  acid,  Koeppe's  theory  regarding  formation  of 

in    the    stomach 208 

Hypernephroma     283 

Ileum,    multiple   carcinomatous   constrictions    with   triple 

perforations     19S 

Iliac  artery,  arteritis  with  thrombosis  and  gangrene 174 

Intestine,   small,   simple  hemangioma  of 192 

Intussusception  in  a  child 276 

Iridocyclitis  with  lenticular  cataract 86 

JoxES,   N.   W 274,  445 

Jordan,   Edwin   A 507,  547 

Keratitis,  acute  in  the  rabbit 68 

Kidney,  focal  necroses  in  glomeruli 168 

tuberculous    glomerulitis 277 

KiXG,  H.   :\r 546 

Klebs,    Edwix 449 

Koeppe's  theory  regarding  the  formation  of  hydrochloric 

acid  in  the  stomach 208 

Larynx,  primary  tuberculosis,  a  case  of 126 

Le  Count,  E.  R 89,  168,  180.  359,  546.  547 

Lemke,  a.   F 49 

Lewis,    Henry    F 145 

Lipoma  of  renal   capsule 344 

Liponiata    540 
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Liver,    carcinoma,    secondary 175 

cirrhosis  in  the  guinea-pig  produced  by  a  bacillus.  .  .  .  22S 

hypertrophic  cirrhosis  in  a  chicken 274 

sarcoma  in  a  chicken 274 

LoEB,   J 542 

Lungs,   metastatic   abscesses 168 

Lymphatic   system 345 

Lymphatic  constitution  in  idiopathic  epilepsy 348 

Lymphoma    350 

Lympho-sarcomata  of  mediastinum 130 

sarcoma    of    mesentery 352 

McArthuk,  L.  L 283 

^[cCoLLUSi,   J.   L 344 

Mediastinum,   lympho-sarcoma  of 130 

Meningitis,    epidemic,    cerebrospinal 67 

Mergler,   ;Marie   J 344 

Mesentery,    lympho-sarcoma   of 352 

Miller   A.    L 158 

Miscellany    446 

Mitchell,  Louis  J 89,  193 

Monstrosities  in  the  foetus 546 

MoRF,    Paul    F 104 

Myoma   of    skin 432 

Necroses,  focal,  in  renal  glomeruli 168 

Nervous   system,   central 14 

Neuroglioma  ganglionare  of  brain 49 

Noma  in  adult,  complicated  by  amebic  dysentery 180 

Occlusion,  congenital,  in  duodenum,  etc 185 

ochsner,   a.   j 546 . 

Ohlmacher,  a.  P 348 

Osteitis  deformans  in  a  chicken 445 

Ovary,  adenocarcinoma  with  metastasis 344 

calcareous  degeneration  of  corpus  luteum  cyst 302 

sarcoma  of 344 

stones    in 290 

Paget's  disease 438 

Pancreas,  hemorrhage  into  and  about 176 

Pancreatitis,  gangrenous  with  disseminated  fat  necrosis..  211 

Patrick,  Hugh  T 42 

Pattox,  Joseph  ^I 136 

Pepsin  digestion;    product  of  prot<!ins 219 

Perioardivnu,  parietal,  diffuse,  small-celled  sarcoma  of....  158 

Perithelioma    of   eye 86 

'    pigmented,   of   eye 86 

Pharynx,    carcinoma    of 195 

Pia  mater,  sarcoma  of 32 

Placenta,  early,  study  of  in  situ 317 

Placentoma,    malignant 311 
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Proteins,  pepsin  digestion;   products  of 219 

Psammo-sarcoma    of    brain 49 

Pseudoleukemia,    splenic 364 

Pulmonary  conus.  stenosis  of 168 

valves,   fenestration   of 156 

valves,  rudimentary  fourth  valve 150 

Ready,  C.  W.  F 174 

Eespiratorj    system 121 

Rheumatism.  etiolo<ry  and  treatment 546 

Rhinitis    fibrinosa 121 

Rhodes,  John  Edwix 143 

RiES,  Emil 290,  303,  344,  547 

Root,  Eliza  H 546 

Round  ligament,  fibromyoma  of 344 

RussELLr  F.   H 462 

Salpingectomy,  pathology  of  stump-exudates  after 303 

Sarcoma  of  chicken's  liver 274 

diffuse  of  cerebral  and  spinal  pia  mater 32 

of  parietal   pericardium 15S 

showing  phagocytic  cells 546 

of   thyroid   gland 104 

Scarlatina,   etiologj-  of 525 

schaefkeu,  f.  c 546 

Sheldon,    W.    H 492 

SiPPY,   B.    W 364 

Skin,    the 411 

Skin,  myoma  of 432 

Spinal  cord,  cysticercus  cellulosae  of 14 

Spinal  ganglion  cell,  motor,  observations  upon 27 

Splenic    pseudoleukemia 364 

Stewart,  J.  L 185 

Stomach,  carcinoma  of  with  retrogressive  lymphatic  trans- 
port      198 

Stomach,  difl'use  infiltrating  form  of  carcinoma 205 

Stomach,    Koeppe"s    theory   of   formation   of   hydrochloric 

acid    in '. 208 

Streptococcus  pyogenes,  infection  with KiS 

Sudden  death  from  pulmonary  embolism 134 

Syncytioma     547 

Syphilis,  arteriosclerosis  with  pancreatic  hemorrhage 17(i 

Thyroid  gland,  sarcoma  of 101 

Tubercle    of    brain 49 

Tuberculosis,  chronic  hyperplastic  of  cecum 241 

in    dogs 492 

primary,    of    larynx 126 

Tumors : 

Adenocarcinoma  of  ovary 344 

Carcinoma    of    stomach,    diffuse 205 
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of   ileum   and   stomach 198 

of    pharynx 195 

of    liver 175 

Fibromyoma  of  round  ligament 344 

of   uterus 344 

Glioma  of  eye 86 

of    brain 67 

of    cerebrum 42 

Hypernephroma     283 

Hemangioma  of  small  intestine 192 

Lipomata     546 

of   renal   capsule 344 

Lymphoma     359 

Lymphosarcoma   of  mesentery 352 

of    mediastinum 130 

Myoma    of    skin 432 

Xeuroglioma  ganglionare  of  brain 49 

Pagefs    disease 438 

Placentoma,    malignant 311 

Perithelioma,  pigmented  of  eye 86 

Psammo-sarcoma  of  brain 49 

Syncytioma     547 

Sarcoma  showing  phagocytic  cells 546 

of    ovary 344 

of   chicken's   liver 274 

of    pericardium 158 

of  thyroid  gland 104 

of   pia   mater 32 

of  Wolffian  body  and  duct 344 

Uterus,    fibromyoma 344 

Valves,  pulmonary,  fenestration  of 156 

Van  Hoosen,  Bertha 546 

Wagner,   Carl 344 

Wea\'eb,  George  H 32,   176,  228 

Wells,  H.  Gideon .411 

Wes.sner,   John    A 208 

White,    ^VIarx 277 

Williams,  J.  C 158 

Witte,  W.   C.   F 198 

Wolffian  body  and  duct,  tumors  of 344 

Yellow  fever,  anatomic  researches  in 449 
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